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♦ NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach the piston ring which is constituted by infixing a spacer between an upper side rail and a 
bottom side rail and which constructs and attaches the oil ring to the oil ring slot on the piston should grapple While 
making the holder inner circumference formed in the shape of a cylinder engage with a piston periphery from a skirt- 
board side The piston support process which a holder edge is made engaged to the oil ring slot on the piston, and 
supports a piston by the holder side. The preparation process which it is positioned [ process ] in this holder edge 
and the coaxial location which counters, and makes the periphery of two or more diameter expansion members 
which can expand an outer diameter carry out sequential insertion of an upper side rail, a spacer, and the bottom 
side rail from the edge side of a diameter expansion member. The diameter expansion process which is made to 
carry out the variation rate of this diameter expansion member in the direction of a periphery, and expands the bore 
of a vertical side rail and a spacer to the outer diameter of said holder almost equally. While carrying out the relative 
displacement of said holder and diameter expansion member to shaft orientations and making a holder edge and a 
diameter expansion member edge contact The process which inserts the crestal plane side of a piston in diameter 
expansion member inner circumference, and the migration process which turns an upper side rail to a holder from 
the end face side of a diameter expansion member, is made to carry out the variation rate only of the specified 
quantity, and moves a bottom side rail to a holder periphery. The 1st insertion process which turns an upper side- 
rail side to a holder, it is made to carry out a variation rate, and is inserted in an oil ring slot in order of a spacer and 
an upper side rail after only the specified quantity draws out a piston from diameter expansion member inner 
circumference. The approach the piston ring characterized by including the last insertion process which fails to 
scratch the bottom side rail which engaged with the holder periphery to oil ring slot inner circumference, drawing out 
a piston from diameter expansion member inner circumference should grapple. 

[Claim 2] Between an upper side rail and a bottom side rail, a spacer is infixed, and it is constituted, and constructs. 
The oil ring to the oil ring slot on the piston While making the holder inner circumference formed in the shape of a 
cylinder engage with a piston periphery from a skirt-board side in the approach the piston ring which attaches the 
piston ring to the ring groove by the side of a crestal plane from an oil ring slot should grapple The piston support 
process which a holder edge is made engaged to the oil ring slot on the piston, and supports a piston by the holder 
side. The preparation process which it is positioned [ process ] in this holder edge and the coaxial location which 
counters, and makes the periphery of two or more diameter expansion members which can expand an outer 
diameter carry out sequential insertion of the piston ring, an upper side rail, a spacer, and the bottom side rail from 
the edge side of a diameter expansion member, The diameter expansion process which is made to carry out the 
variation rate of this diameter expansion member in the direction of a periphery, and expands almost equally the 
bore of the piston ring, a vertical side rail, and a spacer to the outer diameter of said holder. While carrying out the 
relative displacement of said holder and diameter expansion member to shaft orientations and making a holder edge 
and a diameter expansion member edge contact The process which inserts the crestal plane side of a piston in 
diameter expansion member inner circumference, and the migration process which turns said piston ring to a holder 
from the end face side of a diameter expansion member, is made to carry out the variation rate only of the specified 
quantity, and moves a bottom side rail to a holder periphery. The 1 st insertion process which turns a piston ring side 
to a holder, it is made to carry out a variation rate, and is inserted in an oil ring slot in order of a spacer and an 
upper side rail after only the specified quantity draws out a piston from diameter expansion member inner 
circumference. The 2nd insertion process which turns the piston ring to said holder, it is made to carry out a 
variation rate, and inserts the piston ring in a ring groove after only the specified quantity furthermore draws out a 
piston from diameter expansion member inner circumference, The approach the piston ring characterized by 
including the last insertion process which fails to scratch the bottom side rail which engaged with the holder 
periphery to oil ring slot inner circumference, drawing out a piston from diameter expansion member inner 
circumference should grapple. 

[Claim 3] Said last insertion process Is the approach the piston ring according to claim 1 or 2 characterized by the 
thing equipped with the through tube which can on a holder periphery which you scratch and is made to insert 
in a holder from the skirt-board side of a piston to a dropping member should grapple. 

[Claim 4] The approach the piston ring according to claim 3 characterized by the thing which the taper section was 
formed in a diameter expansion member and the inner circumference to counter, and was attached, and which 
construct and corrects the eccentricity of the oil ring should grapple [ said through tube ]. 

[Claim 5] The approach the piston ring according to claim 1 or 2 characterized by choosing a holder and a diameter 
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expansion member at said piston support process and a preparation process according to the class of piston to 
attach should grapple. 

[Claim 6] The approach the piston ring according to claim 1 or 2 characterized by giving phase contrast 
predetermined by the circumferencial direction to the affinity of an upper side rail, a spacer, and a bottom side rail 
at said preparation process should grapple. 

[Claim 7] Between an upper side rail and a bottom side rail, a spacer is infixed, and it is constituted, and constructs. 
The oil ring. While it is cylindrical, being formed and making a piston periphery engage with the piston which prepared 
this oil ring slot that constructs and installs the ring oil ring inside from a skirt-board side at inner circumference A 
fixed means to combine alternatively the holder engaged to the oil ring slot on the piston in an edge, and this holder 
and piston, While being laid in the table which can displace the inside of a flat surface the positioning possibility of 
and predetermined, and this table in the 1st actuator which drives said holder to shaft orientations, and said holder 
and the location which counters While consisting of on said holder and same axle possible [ opposite ] and being 
arranged in the end face side of two or more diameter expansion members to which an outer diameter is 
expandable, and a diameter expansion member The 2nd actuator which was energized towards said diameter 
expansion member periphery and which extrudes and drives a member and this knockout member to the shaft 
orientations of said holder, Attachment equipment of the piston ring characterized by the thing which were fixed on 
the axis of said holder and equipped with the through tube in which a holder periphery and a slide contact are 
possible, and for which it scratched and had the dropping member. 

[Claim 8] Attachment equipment of the piston ring according to claim 7 characterized by preparing the taper section 
in said inner circumference which scratches and counters the through tube of a dropping member with a diameter 
expansion member. 

[Claim 9] Said knockout member is attachment equipment of the piston ring according to claim 7 characterized by 
being relatively supported rotatable to said table or holder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the ring attachment approach of the piston adopted 

as an internal combustion engine etc., and attachment equipment 

[0002] 

[Description of the Prior Art] As what attaches a ring to the piston used for an internal combustion engine etc., 

what is indicated by JP.57-222695.B. JP.4-51293.B. JP,6-98543.B, JP.7-178629A etc. is known. 

[0003] In JP,57-22695,B, as shown in drawing 23 R> 3 (AX it is the thing of spacer 28 which inserts side rails 2U 

and 2L up and down, and attaches the group oil ring 2 at oil ring slot 1 L of a piston 1 . After making the piston side 

face carry out fitting of the bottom side rail and inserting spacer 2S and upper side-rail 2U in oil ring slot 1 L. the 

variation rate of the bottom side-rail 2L is carried out ^MoMcing along a piston side face, and it inserts in oil ring slot 

1L 

[0004] In JP,4-51293,B, while making two or more piston rings hold in a downward cone cup, a piston is made to 
engage with this cone cup inner circumference, the relative displacement of the cone cup is carried out to a piston 
to shaft orientations, the location of a ring and the location of a ring groove are doubled, a ring is depressed one by 
one, and it attaches to the ring groove of a piston. 

[0005] Moreover, two or more rings which expanded the bore to the tubed support of the pair in which a relative 
displacement is possible on the same axle in JP,6-98543,B are made to engage with an inside cylinder part. After 
making a piston engaged to tubed support inner circumference and positioning the lower limit of tubed support 
according to the ring groove of the piston ring The piston ring is inserted in a ring groove one by one by descent of 
an outside cylinder part, dropping an outside cylinder part according to the thickness of the piston ring, making the 
piston ring engage with a ring groove, and raising the tubed support of a pair. 

[0006] Furthermore, it attaches in JP,7-178629,A, preventing that the affinity of a spacer laps with the oil ring slot 
on the piston by the inner skin and the specification-part material of a guide member in case the group oil ring of a 
spacer which inserts a side rail up and down is attached, a side rail is extruded by the guide member after moving 
the guide member which fitted into the piston side face to a side-rail insertion point, and it inserts in a ring groove. 
[0007] 

[Problem(s) to be Solved by the Invention] however, in what is indicated by above-mentioned JP,57-22695,B in case 
the bottom side rail which engaged with the piston side face is raised and it inserts in a ring groove, it is shown in 
drawin g 24 — as — the affinity of bottom side-rail 2I_ in order that 2La may slide on the side face of a piston 1 to 
shaft orientations In what a blemish is given to a piston side face, and there is a problem of causing a fall and 
lubrication performance degradation of seal nature, and is indicated by JP.4-51293,B and JP,6-98543,B As shown in 
drawing 23 (B), if it is going to insert side rails 2U and 2L in ring groove 1 L one by one in piles in the upper part of 
spacer 2S at a cup 91, spacer 2S inserted first Since it is small set up as much as possible so that eccentricity may 
be carried out, it may be attached to a piston 1 by the backlash of the direction of a path of ring groove 1 L and the 
outer diameter of a cup 91 may not exceed the range of the elastic deformation of a ring. When spacer 2S projected 
from cup 91 periphery, there was a case where spacer 2S which bottom side-rail 2L projected could not be 
overcome. 

[0008] Furthermore, although attachment of the group oil ring is made possible by specification-part material in 
JP,7-178629.A Since the motion of specification-part material is complicated, in order to require a complicated 
device, it not only causes enlargement of equipment, but Since it was difficult, attaching all rings to two or more 
sorts of pistons with single equipment in addition to there being a problem that the effort which maintenance and 
check take increases had the problem that the number of equipment increased and a manufacturing cost rose in a 
plant-and-equipment investment list, in the case where two or more sorts of pistons are treated. 
[0009] Then, this invention was made in view of the above-mentioned trouble, and it aims at attaching a ring to two 
or more sorts of pistons with still more neariy single equipment for the purpose of attaching the group oil ring 
certainly, without attaching a blemish to a piston side face, simplifying the configuration of equipment and controlling 
enlargement of equipment. 
[0010] 

[Means for Solving the Problem] In the approach the piston ring which is constituted by the 1 st invention infixing a 
spacer between an upper side rail and a bottom side rail and which constructs and attaches the oil ring to the oil 
ring slot on the piston should grapple While making the holder inner circumference formed in the shape of a cylinder 
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engage with a piston periphery from a skirt-board side The piston support process which a holder edge Is nnade 
engaged to the oil ring slot on the piston, and supports a piston by the holder side. The preparation process which it 
is positioned [ process ] in this holder edge and the coaxial location which counters, and makes the periphery of two 
or more diameter expansion members which can expand an outer diameter carry out sequential insertion of an upper 
side rail, a spacer, and the bottom side rail from the edge side of a diameter expansion member. The diameter 
expansion process which is made to carry out the variation rate of this diameter expansion member in the direction 
of a periphery, and expands the bore of a vertical side rail and a spacer to the outer diameter of said holder almost 
equally. While carrying out the relative displacement of said holder and diameter expansion member to shaft 
orientations and making a holder edge and a diameter expansion member edge contact The process which inserts 
the crestal plane side of a piston in diameter expansion member inner circumference, and the migration process 
which turns an upper side rail to a holder from the end face side of a diameter expansion member, is made to carry 
out the variation rate only of the specified quantity, and moves a bottom side rail to a holder periphery, The 1st 
insertion process which turns an upper side-rail side to a holder, It is made to carry out a variation rate, and is 
inserted in an oil ring slot in order of a spacer and an upper side rail after only the specified quantity draws out a 
piston from diameter expansion member inner circumference. The last insertion process which fails to scratch the 
bottom side rail which engaged with the holder periphery to oil ring slot Inner circumference is included drawing out 
a piston from diameter expansion member Inner circumference. 

[001 1] Between an upper side rail and a bottom side rail, the 2nd Invention Infixes a spacer, is constituted, and is 
constructed. The oil ring moreover, to the oil ring slot on the piston While making the holder inner circumference 
formed in the shape of a cylinder engage with a piston periphery from a skirt-board side In the approach the piston 
ring which attaches the piston ring to the ring groove by the side of a crestal plane from an oil ring slot should 
grapple The piston support process which a holder edge is made engaged to the oil ring slot on the piston, and 
supports a piston by the holder side, The preparation process which it is positioned [ process ] In this holder edge 
and the coaxial location which counters, and makes the periphery of two or more diameter expansion members 
which can expand an outer diameter carry out sequential insertion of the piston ring, an upper side rail, a spacer, 
and the bottom side rail from the edge side of a diameter expansion member. The diameter expansion process which 
is made to carry out the variation rate of this diameter expansion member in the direction of a periphery, and 
expands almost equally the bore of the piston ring, a vertical side rail, and a spacer to the outer diameter of said 
holder. While carrying out the relative displacement of said holder and diameter expansion member to shaft 
orientations and making a holder edge and a diameter expansion member edge contact The process which Inserts 
the crestal plane side of a piston in diameter expansion member inner circumference, and the migration process 
which turns an upper side rail to a holder from the end face side of a diameter expansion member, Is made to carry 
out the variation rate only of the specified quantity, and moves a bottom side rail to a holder periphery. The 1st 
insertion process which turns a piston ring side to a holder. It Is made to carry out a variation rate, and is inserted In 
an oil ring slot In order of a spacer and an upper side rail after only the specified quantity draws out a piston from 
diameter expansion member inner circumference. The 2nd insertion process which turns the piston ring to said 
holder, it is made to carry out a variation rate, and Inserts the piston ring In a ring groove after only the specified 
quantity furthermore draws out a piston from diameter expansion member inner circumference. The last insertion 
process which fails to scratch the bottom side rail which engaged with the holder periphery to oil ring slot inner 
circumference Is included drawing out a piston from diameter expansion member inner circumference. 
[0012] Moreover, said last insertion process equipped with and scratches the through tube which can **** on a 
holder periphery, and the 3rd invention makes a holder insert in from the skirt-board side of a piston to a dropping 
member in said 1 st or 2nd invention. 

[0013] Moreover, in said 3rd invention, the taper section is formed in the Inner circumference which said through 
tube counters with a diameter expansion member, and the 4th invention is attached and constructed, and corrects 
the eccentricity of the oil ring. 

[0014] Moreover, the 5th Invention chooses a holder and a diameter expansion member at said piston support 

process and a preparation process In said 1 st or 2nd invention according to the class of piston to attach. 

[0015] Moreover, the 6th Invention is set to said 1st or 2nd invention, and gives phase contrast predetermined by 

the circumferencial direction to the affinity of an upper side rail, a spacer, and a bottom side rail at said preparation 

process. 

[0016] Between an upper side rail and a bottom side rail, the 7th invention infixes a spacer, is constituted, and is 
constructed. Moreover, the oil ring. While it is cylindrical, being formed and making a piston periphery engage with 
the piston which prepared this oil ring slot that constructs and installs the ring oil ring inside from a skirt-board side 
at inner circumference A fixed means to combine alternatively the holder engaged to the oil ring slot on the piston 
In an edge, and this holder and piston. While being laid in the table which can displace the inside of a flat surface the 
positioning possibility of and predetermined, and this table In the 1 st actuator which drives said holder to shaft 
orientations, and said holder and the location which counters While consisting of on said holder and same axle 
possible [ opposite ] and being arranged in the end face side of two or more diameter expansion members to which 
an outer diameter Is expandable, and a diameter expansion member It is fixed on the 2nd actuator which was 
energized towards said diameter expansion member periphery and which extrudes and drives a member and this 
knockout member to the shaft orientations of said holder, and the axis of said holder, the through tube in which a 
holder periphery and a slide contact are possible Is had and scratched, and It has a dropping member. 
[0017] Moreover. In said 7th invention. It scratches and the 8th invention prepares the taper section In said 
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diameter expansion member and inner circumference which counters at the through tube of a dropping member. 
[0018] Moreover, in said 7th invention, said knockout member is relatively supported for the 9th invention rotatable 
to said table or holder. 
[0019] 

[Effect of the Invention] The 1 st invention therefore, the edge of the holder of the shape of a cylinder which 
engages with the periphery of a piston from a skirt-board side You make it engaged so that an oil ring slot may be 
arrived at On the periphery of a diameter expansion member which can expand a bore After accumulating an upper 
side rail, a spacer, and a bottom side rail one by one from an edge side, while expanding the ring bore which engaged 
with the periphery by the diameter expansion member and inserting the crestal plane side of a piston in diameter 
expansion member inner circumference in this condition By moving only the bottom side rail which engaged with the 
diameter expansion member periphery to a holder, after making the edge of a holder, and the edge of a diameter 
expansion member contact After inserting a spacer and an upper side rail in an oil ring slot, while drawing out a 
piston from a diameter expansion member only by the relative displacement to the shaft orientations of the spacer 
which engaged with the piston and the diameter expansion member periphery, and an upper side rail By failing to 
scratch the bottom side rail which was engaging with the edge outside periphery of a holder 7 It can insert in the oil 
ring slot by the side of the skirt board of a spacer Like said conventional example It becomes possible to construct 
certainly and to attach the oil ring, without attaching a blemish to the side face of a piston. Further in the case of 
attachment Since attachment of a ring can be ensured [ easily and ] only by carrying out the variation rate of a 
holder and a piston, and the ring of a diameter expansion member periphery relatively on the same axle. Like JP,7- 
1 78629.A shown in said conventional example, equipment can prevent becoming intricately and large-sized, can 
control increase of plant-and-equipment investment, and can promote reduction of a manufacturing cost. 
[0020] Moreover, a holder and a piston, the piston ring that engaged with the diameter expansion member periphery, 
and only by constructing and carrying out the variation rate of the oil ring relatively on the same axle, without 
attaching a blemish to a piston side face, it becomes possible to attach all the piston rings at one process, and the 
2nd invention enables it to aim at improvement in productivity. 

[0021] Moreover, in case the 3rd invention inserts a bottom side rail in an oil ring slot, it is sufficient and scratches, 
and since the thing equipped with the through tube which can **** on a holder periphery which you scratch and is 
made to insert in a holder to a dropping member and which fix to a position is possible for a dropping member, it can 
simplify the configuration of equipment. 

[0022] Moreover, since it scratches and the taper section is formed in the through tube of a dropping member, the 
attached thing of the 4th invention in which it constructs, and the eccentricity of the oil ring can be corrected, it 
constructs, and the oil ring is caught in a through tube is lost, and it becomes possible to raise the dependability of 
attachment of it. 

[0023] Moreover, according to the class of piston to attach, by choosing a holder and a diameter expansion member, 
the 5th invention can treat the piston of the variety from which it is one process and a dimension and a 
configuration differ, and can raise productivity further. 

[0024] Moreover, in case the 6th invention inserts in an upper side rail, a spacer, and a bottom side rail to a 
diameter expansion member, it can secure the seal nature of the piston after ring attachment, and lubricity by giving 
phase contrast predetermined by the circumferencial direction for the affinity of these rings. 

[0025] Moreover, while making the 7th invention engaged so that an oil ring slot may be arrived at, the edge of the 
holder of the shape of a cylinder which engages with the periphery of a piston from a skirt-board side The piston 
and the holder are fixed. On the periphery of a diameter expansion member which can expand a bore On a knockout 
member, an upper side rail, a spacer, and a bottom side rail are accumulated one by one from a end face side. While 
expanding the ring bore which engaged with the periphery by the diameter expansion member, driving the 1 st 
actuator and inserting the crestal plane side of a piston in diameter expansion member inner circumference By 
driving the 2nd actuator and moving only the bottom side rail which engaged with the diameter expansion member 
periphery to a holder, after making the edge of a holder, and the edge of a diameter expansion member contact Only 
by the relative displacement to the shaft orientations of the spacer which engaged with the piston and diameter 
expansion member periphery by drive of the 1st or 2nd actuator, and an upper side rail After inserting a spacer and 
an upper side rail in an oil ring slot, while drawing out a piston from a diameter expansion member By failing to 
scratch the bottom side rail which was engaging with the edge outside periphery of a holder 7 It can insert in the oil 
ring slot by the side of the skirt board of a spacer. Like said conventional example It becomes possible to construct 
certainly and to attach the oil ring, without attaching a blemish to the side face of a piston. Further in the case of 
attachment Since attachment of a ring can be ensured [ easily and ] only by carrying out the variation rate of a 
holder and a piston, and the ring of a diameter expansion member periphery relatively on the same axle. Like JP.7- 
1 78629.A shown in said conventional example, equipment can prevent becoming intricately and large-sized, can 
control increase of plant-and-equipment investment, and can promote reduction of a manu^cturing cost. 
[0026] Moreover, while the taper section which was scratched and was prepared in the through tube of a dropping 
member ♦***s on the periphery of a holder and fails to scratch a bottom side rail, the attached thing of the 8th 
invention in which it constructs, and the eccentricity of the oil ring can be corrected, it constructs, and the oil ring 
is caught in a through tube is lost, and it becomes possible to raise the dependability of attachment of it 
[0027] Moreover, by supporting an extrusion member rotatable relatively to a table or a holder, in case the 9th 
invention inserts an upper side rail, a spacer, and a bottom side rail in a diameter expansion member periphery, by 
rotating an extrusion member relatively, the affinity of these rings can be equipped with phase contrast 
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predetermined by the circumferencial direction, and it can secure the seal nature of the piston after ring 

attachment, and lubricity. 

[0028] 

[Embodiment of the Invention] Hereafter. 1 operation gestatt of this invention is explained based on an 
accompanying drawing. 

[0029] Drawing 1 - drawing 15 show the piston ring attachment equipment which attaches alternatively the piston 
ring constituted from a top ring 25, a second ring 26. and the group oil ring 2 by two kinds of pistons 1. 
[0030] First, when the whole equipment is explained, as shown in drawin g 21 , where crestal plane 1A is turned 
caudad. to the ring grooves IT. IS. and 1L of a piston 1. piston ring attachment equipment attaches a top ring 25. a 
second ring 26. and the group oil ring 2 one by one. and constructs them, and the oil ring 2 consists of upper side- 
rail 2U. spacer 2S. and bottom side-rail 2L sequentially from the piston crestal plane 1A side, in addition, each ring 
groove — IS show a second ring slot and 1L shows [ IT ] a group oil ring slot for a top ring slot. 
[0031] For this reason, piston ring attachment equipment arranges various equipments at the base 3 which consists 
of up base 3U and lower base 3L. attaches to up base 3U from the predetermined reception location L where the 
piston ring attachment unit 4 which grasps a piston 1 and attaches a ring faced the transport device 30 which 
consists of a conveyor 31 and a pallet 32. and is first arranged in it possible [ displacement ] between locations P to 
the displacement possibility of and the shaft orientations Z in drawing. 

[0032] and — the upper part — the base — three — U — ♦*** — a transport device — 30 — a side — from — 
drawin g 1 — the upper part — turning — predetermined — spacing — a top ring — a magazine — 40 — 40 — * — 
a second ring — a magazine — 41 — 41 — * — a side rail — a magazine — 42 — 42 — ' — and — a spacer — a 
magazine — 50 — 50 — ' — the piston ring — attachment — a unit — four — inserting — sequential — 
arrangement — carrying out — having — each — a magazine — the upper part — the base — three — U — 
having prepared — not illustrating — a through tube — minding — each — a ring — mentioning later — as — 
falling — it can make — . in addition — a top ring — a magazine — 40 — a second ring — a magazine — 41 — a 
side rail — a magazine — 42 — and — a spacer — a magazine — 50 — a class — A — a piston — having 
corresponded — a ring — supplying — while — a top ring — a magazine — 40 — ' — a second ring — a magazine 

— 41 — * — a side rail — a magazine — 42 — * — and — a spacer — a magazine — 50 — * — a class — B — a 
piston — having corresponded — a ring — respectively — supplying — one — a ** — the piston ring — 
attachment — equipment — it is — two — a kind — a piston — a ring — attachment — possible — carrying out - 

- a thing — it is . 

[0033] On the other hand, on X-Y table 1 2 which can displace the inside of the X-Y flat surface of drawin g 1 to 
lower base 3L The ring diameter expansion unit 13 and the ring extrusion unit 16 are supported. Sequential 
positioning of X-Y table 12 is carried out under the top ring magazine 40. the second ring magazine 41. the side-rail 
magazine 42, the spacer magazine 50, and the side-rail magazine 42. After making each ring engaged to the 
periphery of the diameter expansion pawl 14 of the ring diameter expansion unit 13 on X-Y table 12 so that it may 
mention later, X-Y table 12 is driven to the ring attachment location P. 

[0034] And after driving the piston drag-in head 5 of the piston ring attachment unit 4 to the ring attachment 
location P. Carry out a variation rate to the lower part which met in the direction of a vertical (Z shaft orientations 
in drawing), and it inserts in the inner circumference of the ring diameter expansion unit 13. It is arranged in X-Y 
table 12, and each ring is attached to a piston 1 one by one by the relative displacement in the ring extrusion unit 
16 which extrudes the ring inserted in the diameter expansion pawl 14 one by one to the upper part which met in 
the direction of a vertical, and the direction of a vertical of the piston drag-in head 5. 
[0035] Next, each part of piston ring attachment equipment is explained. 

[0036] [ — 1. — transport-device] — the transport device 30 which moves a piston 1 on up base 3U Two or more 
pallets 32 clockwise driven in drawing 1 on the conveyor 31 of an ellipse are arranged. Around this conveyor 31 The 
escape 34 which stops a pallet 32 alternatively just before an operator. The escapes 35 and 36 which stop a pallet 
32 alternatively before the piston reception location L, The escape 33 which stops a pallet 32 alternatively in the 
piston reception location L. and the escape 37 which stops alternatively the pallet 32 which laid the piston 1 which 
attachment completed are arranged. 

[0037] Just before an operator, the pallet 32 of the number corresponding to the piston number for one engine is 
stopped by escape 34, and an operator turns crestal plane 1 A caudad. and lays the piston 1 for one engine in each 
pallet 32. For example, if it is a 4-cylinder, a piston 1 will be laid in four pallets 32. respectively. 
[0038] Here, as a pallet 32 is shown in drawing 9 , while contacting two points of the side face of a piston 1, and 
contacting one point of a piston 1. a piston 1 is energized in this holddown member 132 and the location which 
counters towards a holddown member 1 32, and the energization member 1 33 which positions a piston 1 to the 
position of a pallet 32 is arranged in it by the holddown member 132 which protruded towards the upper part. The 
taper section 134 is formed in these holddown members 132 and the energization member 133 towards inner 
circumference from a top face, and it is constituted so that insertion or the side face of a piston 1 by which drawing 
was carried out may be smoothly ^^^{ed) or released from the crestal plane 1 A side in the direction of a vertical. 
[0039] Next, the pallet 32 which *i°K3t((ed} the piston 1 which turned crestal plane 1 A caudad is clockwise displaced 
by opening escape 34, and is stopped by the escape 36 which approached the piston reception location L among the 
escapes 35 and 36 opened and closed by turns. The sensor which detects the class of piston 1 near the escape 36 
is arranged, the classes A and B of piston 1 are judged according to the detection value of this sensor, the side-rail 
holder change unit 60 and the ring diameter expansion unit 1 3 which are mentioned later drive, and the side-rail 
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holder 7 and the diameter expansion pawl 14 according to Classes A and B of a piston 1 are chosen. 

[0040] And while opening escape 36, escape 35 is closed, and one pallet 32 is driven, it stops by escape 33. and the 

axis of a piston 1 is positioned in the piston reception location L 

[0041] Then, after ending attachment of each ring so that the piston 1 on a pallet 32 may be carried by the piston 
ring attachment unit 4 to the ring attachment location P and may mention later by it If a piston 1 is laid in the pallet 
32 stopped again in the piston reception location L Escape 33 is opened wide and a pallet 32 is conveyed to the 
escape 37 near the operator. An operator While passing the piston 1 which ended ring attachment to degree 
process, the pallet 32 which opened the escape 37 wide and became empty is again moved to escape 34, and ring 
attachment by one piston is ended. 

[0042] In addition, the sensor which detects the class of the above-mentioned piston 1 and which is not illustrated 
consists of a bar code reader, a magnetic card reader, etc. 

[0043] [2. the piston ring attachment unit] piston ring attachment unit 4 As shown in drawin g 1 - drawin g 4 . to the 
side which was equipped with the plinth 101 which can displace the interior material 100 top of a proposal fixed to 
the up base 3U top face in accordance with Y shaft orientations, and faced the conveyor 31 of this plinth 101 The 
interior material 1 04 of a proposal supported possible [ displacement of a support plate 1 05 ] in the direction of a 
vertical (Z shaft orientations in drawing) is arranged, and a support plate 1 05 is driven in the direction of a vertical 
with the servo motor 103 (the 1st actuator) formed in the upper part of the interior material 104 of a proposal. 
[0044] And from the inferior surface of tongue of a support plate 105. the tubed shaft 6 which supports the side-rail 
holder 7 alternatively protrudes towards lower base 3L. 

[0045] As the side-rail holder 7 is shown in drawing 4 (A), while forming the upper part which fits into the inner 
circumference of the tubed shaft 6 in the shape of a shaft, and the lower part is formed by the cylindrical member 
and engaging with a piston 1 in same axle by the inner circumference of this cylindrical member It is what engages 
with bottom side-rail 2L whose diameter was expanded on the periphery side face. On the up periphery of the side- 
rail holder 7 By it being installed inside shaft 6 inner circumference, and slot 7a equipped with the taper in order to 
engage with the ball 160 energized in the direction of a path with the spring 161 being formed, and carrying out the 
relative displacement of the side-rail holder 7 to a shaft 6 to shaft orientations slot 7a — a ball 160 — getting over 
— the relative shaft orientations of a shaft 6 and the side-rail holder 7 — desorptlon can be easily carried out with 
a variation rate. 

[0046] Moreover, the side-rail holder 7 engaged from the skirt-board side of a piston 1 by inner circumference is in 
the condition combined with the shaft 6 through slot 7a and a ball 160. and it is installed so that lower limit 7c may 
reach to the periphery by the side of the skirt board of oil ring slot 1 L 

[0047] The clamper 9 (fixed means) for grasping alternatively the side face of the piston 1 which engaged with side- 
rail holder 7 inner circumference is arranged by the support plate 105. 

[0048] A clamper 9 is driven in the rocking direction with the actuator which was installed inside the interior while 
carrying out hinge association of the edge of arms 10 and 10 and which is not illustrated, and the pads 11a and lib 
which attach and detach on the side face of a piston 1 are fixed at the tip of these arms 10 and 10, 
[0049] Furthermore, two or more formation of the through tube 8 for inserting in the side face of the side-rail holder 
7 the pads 11a and 1 lb which grasp a piston 1 alternatively is carried out. 

[0050] While one pad 11a contacts by two on the periphery of a piston 1. Pads 11a and lib here The piston 1 
grasped by three places which pad 1 lb of another side contacted by one on the periphery of a piston 1, and these 
pads 11a and 1 lb contacted As it hangs in the side-rail holder 7 and a shaft 6, and a coaxial location and is shown 

drawin g 3 The actuator 1 02 which consisted of air cylinders etc. is driven. With the variation rate of Y shaft 
orientations of a plinth 101 After positioning a piston 1 to the ring attachment location P. a servo motor 103 is 
driven. If the crestal plane 1 A side of a piston 1 is turned to lower base 3L and it is made to descend to Z shaft 
orientations The through tube 38 formed in the ring attachment location P of up base 3U can be penetrated, and the 
side-rail holder 7 and a piston 1 can approach X-Y table 1 2 by the side of lower base 3L which counters. 
[0051] And a servo motor 103 is driven, and where a piston 1 is raised from a through tube 38, a piston 1 and the 
side-rail holder 7 can be positioned to arbitration between the piston reception location L and the ring attachment 
location P by the drive of an actuator 1 02. 

[0052] In addition, let the above-mentioned support plate 105 and a clamper 9 hereafter be the piston drag-in heads 
5. 

[0053] By the way. as shown in drawing 1 . in order to attach the piston ring suitably corresponding to two kinds of 
pistons, the side-rail holder 7 beforehand prepared according to the class of piston to treat and T are supported by 
the side-rail holder change unit 60 shown in drawing 1 and drawing 2 . 

[0054] As shown in drawing 1 . the side-rail holder change unit 60 in the middle of the piston reception location L 
and the ring attachment location P To the buttress plate 61 which was constituted by the subject in the buttress 
plate 61 which can be displaced to X shaft orientations in drawing, and was equipped with the inverse L-shaped 
cross section As the U character-like notching sections 62 and 63 are formed in Y shaft orientations at the 
predetermined spacing and it is shown in drawing 4 (A), the side-rail holder 7 is supported by the buttress plate 61 
by slot 7b formed in the periphery side face of the side-rail holder 7 being engaged. 

[0055] And as shown in drawing 1 , the notching section 63 holding side-rail holder T corresponding to the piston 1 
of Class B is arranged in the location where the notching section 62 holding the side-rail holder 7 corresponding to 
the piston 1 of Class A counters by the ring attachment location P and Y shaft orientations between the piston 
reception location L and the ring attachment location P. 
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[0056] As shown in drawin g 1 , when the piston drag-in head 5 changes the side-rail holder 7 corresponding to 
Class A to the thing corresponding to Class B now, a buttress plate 61 is driven to the piston drag-in head 5 side, 
and slot 7b of the side-rail holder 7 is made engaged where the arms 10 and 10 of a clamper 9 are opened And it is 
supported by the notching section 62 of a buttress plate 61. while slot 7a formed in the upper part of the side-rail 
holder 7 will overcome the ball 1 60 of shaft 6 inner circumference, only a shaft 6 and a clamper 9 will go up and the 
side rail 7 corresponding to Class A will be removed, if a servo motor 103 is driven and the piston drag~in head 5 is 
raised. 

[0057] And by the servo motor 1 03, since the variation rate of the piston drag-in head 5 is carried out by the 
expanding drive of an actuator 102 to right above side-rail holder T supported by the notching section 63 of a 
buttress plate 61 where a shaft 6 and a clamper 9 are raised, if the piston drag-in head 5 is dropped, the upper part 
of side-rail holder T will be combined with the inner circumference of a shaft 6. Then, if a buttress plate 61 is made 
to shunt on the right-hand side of drawin g 1 , the change to T from the side-rail holder 7 will end it. 
[0058] [3. As shown in ring diameter expansion unit] drawing 2 , drawing 5 - drawing 7 . the ring diameter expansion 
unit 13 is constituted by the subject in the air chuck 131 of four pawls, and four diameter expansion pawls 14 which 
can be displaced in the direction of a periphery of a ring are arranged in the top face of the air chuck 1 31 set up on 
X-Y table 12. 

[0059] The piston ring which engagement section 14a equipped with the arc according to the bore of the piston ring 
which consists of thin walled members and is engaged was formed in the upper part of the diameter expansion pawl 
14, and engaged with the periphery of engagement section 14a is inserted one by one in the piston 1 inserted in 
engagement section 14a inner circumference from the method of drawing Nakagami by the ring extrusion unit 16 
mentioned later to ring grooves 1 L. IS. and 1 T. 

[0060] In addition, when making each ring engaged to the diameter expansion pawl 14 By driving the air chuck 131, 
and turning and carrying out the variation rate of the diameter expansion pawl 14 to a periphery, after carrying out 
sequential positioning of X-Y table 1 2 to each ring magazine and inserting in a ring one by one. where the outer 
diameter of engagement section 1 4a is made into min It expands so that it may become the bore which can insert 
the ring inserted in engagement section 1 4a in the slot of the piston 1 in which it was inserted by engagement 
section 14a inner circumference. The outer diameter of engagement section 14a at the time of this diameter 
expansion is set up almost equally to the outer diameter of the side-rail holder 7. 

[0061] The air chuck 131 corresponding to the classes A and B of piston 1 and 131' this ring diameter expansion 
unit 13 in addition, on X-Y table 12 The ring extrusion unit 16 which it is arranged at Y shaft orientations and 
mentioned later By descending by Z shaft orientations, after going up in the direction of a vertical, and displacing to 
Y shaft orientations Choose the air chuck 131 and 131* according to the classes A and B of piston 1 which the 
above-mentioned transport device 30 detected, and the controller which is not illustrated According to the selected 
air chuck 131 and selected 131*. after offsetting positions, such as the ring attachment location P. to Y shaft 
orientations, X-Y table 1 2 is driven. 

[0062] [4. As shown in ring extrusion unit] drawing 2 , drawing 5 R> 5 - drawing 7 , the ring extrusion unit 1 6 On X-Y 
table 12, it is supported on the plinth 130 which can be displaced to Y shaft orientations. On this plinth 130 On both 
sides of the ring diameter expansion unit 1 3, the guide members 1 7 and 1 7 of the pair by which opposite 
arrangement was carried out at the predetermined spacing are set up by X shaft orientations. It shows around at 
these guide members 17 and 17. On the plate 19 which can go up and down to Z shaft orientations The screw 180 
driven to the servo motor 18 (the 2nd actuator) fixed on the plinth 130 and ball nut 18a to screw are arranged, and a 
plate 19 goes up and down by the drive of a servo motor 18. 

[0063] In the center section of this plate 1 9, as shown in drawing 6 and drawing 7 R> 7, the circular through tube 38 
is formed, the inner circumference heights of the rotation plate 1 90 formed by the member in a circle arranged at 
the top-face side of a plate 1 9 engage with the inner circumference of this through tube 38, and this rotation plate 
1 90 is supported free [ rotation ] on a plate 1 9. 

[0064] The pinion 192 of the servo motor 191 supported on the inferior surface of tongue of a plate 19 and the 
tooth flank to engage are formed in the periphery of the rotation plate 1 90, and the rotation plate 1 90 can be 
rotated to the location of arbitration by the drive of a servo motor 191. 

[0065] Through tube 190a which inserts in the diameter expansion pawl 14 of the ring diameter expansion unit 13 is 
formed in the inner circumference of the rotation plate 1 90. and four knockout plates 20 which can contact 
engagement section 1 4a of the diameter expansion pawl 1 4 projected upwards from the rotation plate 1 90. 
respectively are arranged possible [ the displacement to the direction of a path ] around this through tube 1 90a. 
[0066] While heights 20a stopped by the stopper 1 93 is formed in a projection and end face side to the inner 
circumference which turned the knockout plate 20 to the engagement pawl 1 4 from between the stopper 1 93 fixed 
to the inner circumference of the rotation plate 1 90 by facing, and the rotation plates 1 90, this end face side is 
energized with a spring 21, and extrusion plate 20 point contacts engagement section 14a of the engagement pawl 
14 to the location where heights 20a is stopped by the stopper 193. 

[0067] Therefore, after driving the air chuck 131 and making the outer diameter of engagement section 14a of the 
diameter expansion pawl 14 into min, X-Y table 12 is driven, the top ring magazine 40, the second ring magazine 41, 
the side-rail magazine 42, and the spacer magazine 50 — and, while positioning directly under the side-rail magazine 
42 again Between each magazine, by the drive of a servo motor 191. it is made to rotate by a unit of 90 degrees, 
and sequential insertion of every [ predetermined / an include angle ], for example, 1 80 degrees, or the ring which 
has fallen from each magazine is carried out for the rotation plate 190. 
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[0068] and If X-Y table 12 is returned to the ring attachment location P which is a predetermined zero, on the 
periphery of engagement section 14a projected upwards from the top face of the rotation plate 190 A top ring 25. a 
second ring 26, upper side-rail 2U, spacer 2S, and bottom side-rail 2L are accumulated on the top face of the 
knockout plate 20. The affinity of these rings Since the predetermined include-angle [ every ] (180-degree or 90 
degrees) phase rotating around the rotation plate 1 90 is shifted, it is shown in drawin g 15 — as — the affinity of a 
top ring 25 — the affinity of 25a and a second ring 26 — 26a — a hoop direction — the phase contrast of 1 80 
degrees — having — the affinity of upper side-rail 2U — with 2Ua the affinity of bottom side-rail 2L — 2La — a 
hoop direction — the phase contrast of 1 80 degrees — having — further — the affinity of a top ring 25 — the 
affinity of 25a and upper side-rait 2U — 2Ua by having the phase contrast which is 90 degrees It prevents the 
affinity of each ring tapping in the vertical direction, and the seal nature and the lubrication engine performance 
when attaching to a piston 1 can be secured. 

[0069] In this way. if the ring for one piston is accumulated one by one, drives the above-mentioned ring diameter 
expansion unit 13 in the top face of the extrusion plate 20 which contacted engagement section 14a and displaces 
the diameter expansion pawl 1 4 on it in the direction of a periphery like drawin g 7 , engagement section 1 4a can 
expand the bore of each ring to it. while a spring 21 is resisted and it extrudes, and a plate 20 is turned on a 
periphery and carries out a variation rate. 

[0070] Moreover, the change of the air chuck 131 corresponding to the classes A and B of piston 1. and 131* After 
carrying out the rise drive of the plate 19. extruding from the engagement pawl 14 of the air chuck 131 and 
extracting a plate 20 with a servo motor 18, After positioning the core of a plate 19 on the axis of air chuck 131* by 
driving the actuator which is not illustrated and driving a plinth 130 to Y shaft orientations A servo motor 18 is 
driven, a plate 19 is dropped, and the extrusion plate 20 is made to engage with the engagement pawl 14 of air 
chuck 131*. In the meantime, since [ which was energized by the spring 21 ] it extrudes and a plate 20 is stopped by 
the stopper 193 in the maximum protrusion location, it can prevent being caught in the upper limit of the 
engagement pawl 14 at the time of descent of a plate 19. 

[0071] Furthermore, as the stopper plate 200 (scratching dropping member) which constructs and attaches the oil 
ring 2 with the ring extrusion unit 1 6 shows drawing 2 and drawin g 7 - drawing 8 R> 8. it is fixed to the inferior 
surface of tongue of up base 3U. and the inner circumference of through tube 200B formed in the stopper plate 200 
is arranged on the ring attachment location P and the same axle, and projects in the inner circumference of up base 
3U like drawing 8 (B). 

[0072] As the bore of through tube 200B is set up possible [ the periphery of the side-rail holder 7 supported by the 
piston drag-in head 5, and a slide contact ] and is shown in drawin g 21 In case attachment of a ring draws out and 
carries out invincibility of the piston 1 ended mostly from the through tube 38 of up base 3U. while failing to scratch 
bottom side-rail 2L which engaged with the side-rail holder 7 to ring groove 1L By taper section 200A formed in the 
periphery under through tube 200B. it constructs and a heart gap of the oil ring 2 is corrected, it constructs and 
connection in through tube 200B by the eccentricity of the oil ring 2 can be prevented. 

[0073] Moreover, in case the piston drag-In head 5 is dropped from through tube 200B. in order to prevent the arms 
10 and 10 and Pads 11a and lib of a clamper 9 which grasp the side face of a piston 1 being stopped by the 
stopper plate 200. according to the passage location of arms 10 and 10. the notching sections 201 and 201 are 
formed like drawing 8 (A). 

[0074] [5. The ring magazine] top ring 25, a second ring 26, and vertical side-rail 2U, As the top ring magazine 40 
which supplies 2L to the ring diameter expansion unit 13, the second ring magazine 41, and the side-rail magazine 42 
are constituted similarly and shown in drawing 10 The maintenance shaft 43 which is set up by Z shaft orientations, 
and accumulates and stocks a ring. While moving the ring of the bottom located in the step 45 of the supply shaft 44 
which was combined with the lower limit of the maintenance shaft 43. and offset only the specified quantity in the 
direction of a path, and the maintenance shaft 43 and the supply shaft 44 to supply shaft 44 periphery A subject 
constitutes the slice member 46 to drop and the actuator 47 which can be expanded and contracted. 
[0075] The top ring magazine 40 which supplies a top ring 25 to diameter expansion pawl 14 periphery of the ring 
diameter expansion unit 13 is explained hereafter, and the explanation about the second ring magazine 41 and the 
side-rail magazine 42 is omitted. 

[0076] While the maintenance shaft 43 is set up by up base 3U. the lower limit of the supply shaft 44 projects 
through the through tube which was formed in up base 3U and which is not illustrated to the location which can 
approach engagement section 14a of the diameter expansion pawl 14 of the ring diameter expansion unit 13 on X-Y 
table 12. 

[0077] As shown in drawing 10 (A) and (B). the step 45 which connects the maintenance shaft 43 and the supply 
shaft 44 is set up so that spacing of Z shaft orientations of the lower limit of the maintenance shaft 43 and the 
upper limit of the supply shaft 44 may become more than the thickness of a top ring 25, and the outer diameter of 
these shafts is set as a free-fall possible value along with a shaft periphery, without a top ring 25 fitting in. 
[0078] and — if it applies to the lower limit of the supply shaft 44 from the upper limit of the maintenance shaft 43 
— the affinity of a top ring 25 — in order to arrange 25a with a position — tabular affinity — the positioning 
member 48 prepares — having — further — this affinity — the maintenance shaft 43 and the supply shaft 44 are 
set up on up base 3U through the positioning member 48. 

[0079] the top ring 25 engaged from the upper limit of the maintenance shaft 43 — affinity — 25a — affinity — the 
positioning member 48 — inserting in — a step 45 and affinity — it falls to stopper 48' which protruded on the side 
of the positioning member 48. and is put upon the upper limit (step 45) of the supply shaft 44 one by one. 
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[0080] A flexible drive is horizontally carried out by the actuator 47, and while making the top ring 25 laid in this 
step 45, and the location which counters move every one top ring 25 of the bottom inserted in the maintenance 
shaft 43 to the sequential supply shaft 44, the slice member 46 to drop is arranged in it. 

[0081] The slice member 46 carries out the variation rate of the side face of the top ring 25 of the bottom directed 
to a step 45 and stopper 48' horizontally, and it is set up so that the inner circumference of a top ring 25 may be 
made to insert in the supply shaft 44. 

[0082] Therefore, if the engagement pawl 1 4 of the ring diameter expansion unit 1 3 is positioned in a coaxial location 
directly under the supply shaft 44, an actuator 47 carries out an expanding drive, the slice member 46 carries out 
the variation rate of the top ring 25 of the bottom to the supply shaft 44 side, and it will be put upon the top face of 
the extrusion plate 20 by it while the top ring 25 inserted in the supply shaft 44 in inner circumference falls and Is 
inserted in the periphery of engagement section 14a by X-Y table 12. 

[0083] The second ring magazine 41 and the side-rail magazine 42 are constituted similarly. 

[0084] [ — 6. — spacer magazine] — the spacer magazine 50 which constructs and supplies spacer 2S of the oil 
ring 2 to the ring diameter expansion unit 1 3 As shown in drawin g 1 1 - drawing 14 , the through tube which the 
taper section 52 was formed in the lower limit of the supply shaft 51 set up by up base 3U, and the lower limit of 
this taper section 52 formed in up base 3U and which is not illustrated is minded. It projects to the location which 
can approach engagement section 14a of the diameter expansion pawl 14 of the ring diameter expansion unit 13 
supported on X-Y table 1 2. 

[0085] As shown in drawin g 13 , spacer 2S pile up heights and a crevice by turns, and it is inserted in the supply 
shaft 51, and in order to prevent that the up-and-down concave heights of spacer 2S oveHap, the cylindrical or 
tabular positioning members 53 and 53 which are inserted in the gap of a crevice and heights and prevent rotation of 
spacer 2S are arranged. 

[0086] Hinge association is carried out in respect of the upper limit of the supply shaft 51. and when it is rotatable 
and inserts spacer 2S in the supply shaft 51 through the shaft 54 of upper limit, the positioning member 53 is 
performed, where it canceled the lock pin 55 and the positioning member 53 is rotated to the direction of a vertical. 
[0087] On the other hand, the fall of spacer 2S and supply which were inserted in the supply shaft 51 are arranged 
in the lower limit section of the supply shaft 51. and are performed by the control pin 58 only with a rockable 
predetermined include angle to a hoop direction. 

[0088] As shown in drawing 13 , if the control pin 58 has stopped the heights of spacer 2S of the bottom 
alternatively and makes the predetermined include angle according to spacing of heights and a crevice, for example, 
5 degrees, rock to a hoop direction Since spacer 2S of the bottom stop having a tower limit regulated, while fall 
becomes possible along with the supply shaft 51, at 58' after rocking, one spacer 2every S can be supplied by 
stopping the heights of spacer 2S which become the bottom next. 

[0089] In order not to fall only by being released from the control pin 58 which supports a lower limit since fitting of 
spacer 2S is carried out elastically here on the periphery of the supply shaft 51 and the positioning member 53 
faces across between a crevice and heights, the energization member 59 which turns spacer 2S of the accumulated 
maximum upper case below, and energizes them is arranged. 

[0090] The control pin 58 protruded on the inner circumference of the rotatable annular ring 57, has stopped spacer 
2S of the bottom at the tip. and the periphery of the annular ring 57 is connected with the actuator 1 50 which can 
be expanded and contracted, and it rocks it In the predetermined include-angle range while being formed so that the 
supply shaR 51 may be surrounded. 

[0091] In addition, the energization member 59 is caudad energized by an actuator, an elastic member, etc. which 
are not illustrated. 

[0092] moreover, the positioning member 53 — the affinity of spacer 2S — 2Sa shows drawin g 1 5 — as — the 
affinity of a vertical side rail — It is arranged so that it may not lap with the affinities 25a and 26a of 2Ua, 2La, a top 
ring, and a second ring. 

[0093] [7. Piston ring attachment approach] piston ring attachment equipment is explained about the approach be 
constituted as mentioned above, next the piston ring should grapple, referring to the flow chart of drawing 1 6 . 
[0094] First, at step SI, the classes A or B of detected piston 1 are embraced. As the change of the side-rail holder 
7, 7' and the air chuck 131, and 131* was described above, after carrying out. the air chuck 131 is driven in the 
location where an outer diameter serves as min in the diameter expansion pawl 14 of the ring diameter expansion 
unit 13. The sequential drive of X-Y table 12 is carried out to each ring magazine from the ring attachment location 
P which is a zero, and while predetermined rotates the rotation plate 190 an include angle every so that the affinity 
of a ring may not lap as described above, each ring is accumulated on diameter expansion pawl 1 4 periphery one by 
one, 

[0095] When the class of piston 1 is A, the drive sequence of X-Y table 12 The top ring magazine 40, the second 
ring magazine 41. the side-rail magazine 42 (upper side-rail 2U). Each ring which became the spacer magazine 50 
and the side-rail magazine 42 (bottom side-rail 2L), and was supplied to the ring diameter expansion unit 13 As 
shown in drawing 17 R> 7, extrude on the periphery of the diameter expansion pawl 1 4. and it is put upon the top- 
face side of a plate 20. Sequentially from the top-face side of the knockout plate 20, as shown in drawin g 15 , a top 
ring 25, a second ring 26, upper side-rail 2U, spacer 2S, and bottom side-rail 2L are accumulated, where the phase 
of the affinity of an up-and-down ring is shifted to a hoop direction. In this condition, X-Y table 1 2 is returned to 
the ring attachment location P. 

[0096] At step S2. after fitting the side-rail holder 7 into the shaft 6 of the piston drag-in head 5, expanding an 
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actuator 101, driving the piston drag^in head 5 to the piston reception location L and grasping the piston 1 on a 
pallet 32 by the clamper 9. the contraction drive of the actuator 101 is carried out. and the piston drag-in head 5 is 
positioned to the ring attachment location P. 

[0097] Next, at step S3, the air chuck 131 of the ring diameter expansion unit 13 is driven, the variation rate of the 
diameter expansion pawl 14 is carried out in the direction of a periphery, and only the specified quantity expands the 
bore of each ring which engaged with the periphery of engagement section 1 4a. 

[0098] The servo motor 103 of the piston drag-in head 5 is driven, and while inserting a piston 1 in the engagement 
section 14a inner circumference of the diameter expansion pawl 14 whose diameter was expanded from the crestal 
plane lA side, lower limit 7c of the side-rail holder 7 is made to drop the side-rail holder 7 and a piston 1 from a 
through tube 38 and the stopper plate 200. and to contact the engagement section 14a upper limit of the diameter 
expansion pawl 14 like drawing 18 (A) in step S4. 

[0099] Next, at step S5, like drawin g 18 (B), the servo motor 18 of the ring extrusion unit 16 is driven, and bottom 
side-rail 2L which was supported by the rotation plate 190 and which it extruded, and the plate 20 was turned to the 
piston drag-in head 5 side, and only the specified quantity raised it, and was laid in the maximum upper case of an 
engagement section 1 4a periphery Is moved to the periphery lower limit section of the side-rail holder 7. 
[0100] at step S6, so that the servo motor 103 of the piston drag-in head 5 may be driven and the gap of the side- 
rail holder 7 and engagement section 14a may become equal to the width of face (Z shaft orientations and the 
following — the same) of ring groove 1L like drawing 18 (C) After raising a piston 1 and the side-rail holder 7. like 
drawin g 1 9 (A) The servo motor 18 of the ring extrusion unit 16 is driven, only the amount according to the 
thickness of spacer 2S raises the extrusion plate 20. and spacer 2S used as the maximum upper case of 
engagement section 1 4a are inserted in ring groove 1 L. 

[0101] Furthermore, at step S7, like drawing 19 (B), the servo motor 18 of the ring extrusion unit 16 Is driven 
further, only the amount according to the board thickness of upper side-rail 2U raises the extrusion plate 20, and 
upper side-rail 2U used as the maximum upper case of engagement section 1 4a is inserted in ring groove 1 L by the 
side of crestal plane 1 A of spacer 2S. 

[0102] Next, at step S8. like drawing 19 (C), so that the servo motor 103 of the piston drag-in head 5 may be driven 
and the wall by the side of crestal plane 1 A of ring groove IS of a piston 1 may be in agreement with the upper limit 
of engagement section 14a After raising a piston 1 and the side-rail holder 7, like drawi n g 20 (A) The servo motor 18 
of the ring extrusion unit 1 6 is driven, only the amount according to the board thickness of a second ring 26 raises 
the extrusion plate 20, and second ring 26S used as the maximum upper case of engagement section 14a are 
Inserted in ring groove 1 S. 

[0103] In step S9. like drawing 20 (B). so that the servo motor 103 of the piston drag-In head 5 may be driven and 
the wall by the side of crestal plane 1 A of ring groove IT of a piston 1 may be in agreement with the upper limit of 
engagement section 14a After raising a piston 1 and the side-rail holder 7, the servo motor 18 of the ring extrusion 
unit 1 6 is driven. Only the amount according to the board thickness of a top ring 25 raises the knockout plate 20. 
and the top ring 25 used as the maximum upper case of engagement section 14a is inserted in ring groove IT. 
[0104] And at step S10. like drawing 20 (C), while bottom side-rail 2L had been made to engage with the lower limit 
7c side of the side-rail holder 7. a servo motor 103 is driven, the piston drag-in head 5 is raised, and a piston 1 is 
drawn out from the engagement section 1 4a Inner circumference of the engagement pawl 1 4, 

[0105] Furthermore, at step S11. the drive of a servo motor 103 is continued and a piston 1 and the side-rail holder 
7 are drawn out upwards from inner circumference 200B of the stopper plate 200. 

[0106] At this time, bottom side-rail 2L which was engaging with the lower limit periphery of the side-rail holder 7 
like drawing 20 (C) While being stopped by the Inferior surface of tongue of the stopper plate 200. in order that the 
side-rail holder 7 and a piston 1 may continue a rise. Like drawin g 21 , bottom side-rail 2L which was engaging with 
the lower limit periphery of the side-rail holder 7 is scratched, dropped and Inserted in ring groove 1L of the upper 
part in drawing (skirt-board side of a piston 1) from spacer 2S. 

[0107] And in case a piston 1 is raised to the top face of up base 3U. it was attached to the piston 1, and by 
constructing, one by one, by taper section 200A of the stopper plate 200, since eccentricity is forced, the oil ring 2. 
a second ring 26, and a top ring 25 escape from inner circumference 200B of the stopper plate 200. and go up by 
predetermined Mr Taka from the top face of up base 3U. 

[0108] In this way, the piston 1 which finished attachment of a ring is step SI 2, by making it descend, it is laid again 
to a pallet 32, is attached, and ends a process while even a pallet 32 drives the piston drag-in head 5. 
[0109] And at step SI 3, while returning each servo motors 103 and 18 to a predetermined home position, the air 
chuck 131 Is driven in the diameter reduction direction of the diameter expansion pawl 14, and after preparing for 
the next ring attachment, one process Is ended. 

[01 10] In addition — a transport device — 30 — not Illustrating — detection — a means — a piston — one — a 
class — B — ** — having judged — a case — the above — a step — S — one — carrying out — having — 
diameter expansion — a pawl — 14 — each — a ring — a set — a top ring — a magazine — 40 — * — a second 
ring — a magazine — 41 — ' — a side rail — a magazine — 42 — * (upper side-rail 2U) — a spacer — a magazine 
— 50 — * — a side rail — a magazine — 42 — ' (bottom side-rail 2L) — order — X-Y table 1 2 — driving — 

[01 1 1] In this way, lower limit 7c of the side-rail holder 7 of the shape of a cylinder which engages with the 
periphery of a piston 1 from a skirt-board side While forming so that it may reach to the periphery by the side of the 
skirt board of oil ring slot 1L On the extrusion plate 20 which can contact the periphery of engagement section 14a 
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of the diameter expansion pawl 14 which can expand a bore, a top ring 25, a second ring 26, upper side-rail 2U. 
After accumulating spacer 2S and bottom side-rail 2L while expanding the ring bore which engaged with the 
periphery of the diameter expansion pawl 1 4 and inserting crestal plane 1 A of a piston 1 in engagement section 1 4a 
inner circumference in this condition By making lower limit 7c of the side-rail holder 7 contact the upper limit of 
engagement section 1 4a, carrying out a rise drive, constructing the extrusion plate 20. and moving only bottom side- 
rail of the oil ring 2 2L to the side-rail holder 7 by the side of a piston 1 It extrudes a piston 1 side henceforth and 
sequential insertion can be carried out to each ring groove only by the relative displacement to Z shaft orientations 
of a plate 20 from a top ring 25 to upper side-rail 2U and spacer 2S. 

[01 12] While drawing out a piston 1 from engagement section 14a, and bottom side-rail 2L which was engaging with 
the lower limit 7c periphery of the side-rail holder 7 by inner circumference 200B of the stopper plate 200 It can 
insert in oil ring slot 1 L by the side of the skirt board of spacer 2S. and while constructing certainly and attaching 
the oil ring 2 like said conventional example, without attaching a blemish to the side face of a piston 1 , it becomes 
possible to attach all rings at one process. 

[01 13] moreover, in case bottom side-rail 2L is inserted in a ring groove While failing to scratch bottom side-rail 2L 
which engaged with the periphery of the side-rail holder 7 to oil ring slot 1L on the inferior surface of tongue of the 
stopper plate 200 fixed to the position Since taper section 200A was prepared in the inferior surface of tongue of 
the stopper plate 200, While it constructs and the vertical side rails 2U and 2L of the oil ring 2 and spacer 2S **** 
to taper section 200A. in order [ which passes inner circumference 2008 ] to pass. Even if it is carrying out 
eccentricity at the time of insertion to oil ring slot 1L, in case it is right set by the coaxial location of a piston 1, it 
constructs and the oil ring 2 passes inner circumference 2008, it prevents being caught in the stopper plate 200 
certainly, and it becomes possible to raise the dependability of attachment. 

[01 1 4] In the case of attachment, and the side-rail holder 7 and a piston 1 , Since attachment of a ring can be 
ensured [ easily and ] only by [ extruding and carrying out the variation rate of the plate 20 relatively on the same 
axle ] being energized by the periphery of the engagement pawl 14, Like JP,7-178629,A shown in said conventional 
example, equipment can prevent becoming intricately and large-sized, can control increase of plant-and-equipment 
investment, and can promote reduction of a manufacturing cost. 

[01 15] Moreover, since the side-rail holder 7, 7*. and the air chuck 131 and 13V can be changed according to the 
class of piston 1. While becoming possible to attach the ring to the piston 1 from which a dimension and a 
configuration differ with the same attachment equipment and reducing plant-and-equipment investment sharply as 
compared with said conventional example, it becomes possible to raise the versatility of equipment and the 
improvement in productivity and reduction of a manufacturing cost can be promoted further. 
[01 1 6] In addition, although the extrusion plate 20 was supported free [ relative rotation ] to X-Y table 1 2 and the 
diameter expansion pawl 14 in the above-mentioned operation gestalt as shown in drawin g 5 - drawin g 7 R> 7 When 
it can respond only by the single air chuck 131 and the diameter expansion pawl 14 As shown In drawing 22 , the air 
chuck 131 and the ring extrusion unit 16 are fixed to X-Y table 12 on plinth 130A in which relative rotation is free. 
That what is necessary is just to support the knockout plate 20 and the diameter expansion pawl 1 4 free [ relative 
rotation ] to the side-rail holder 7 in this case The rotation plate 1 90 shown in drawin g 6 and drawing 7 can be 
abolished, and with the actuator which does not prepare and illustrate the extrusion plate 20 on a plate 1 9, the 
phase of the affinity of the ring supplied can be shifted because predetermined rotates plinth 1 30A an Include angle 
every. 

[0117] Moreover, in the above-mentioned operation gestalt. although displacement of the plinth 101 of the piston 
drag-in unit 4 was enabled to Y shaft orientations, it is good also as displacement being possible in a X-Y flat 
surface in this plinth 101, and the side-rail holder change unit 60 can be fixed to up base 3U in this case. 
[01 18] Moreover, in the above-mentioned operation gestalt. although the procedure in which step S2 was performed 
after step SI of drawing 16 was described, supply on the diameter expansion pawl 14 of the group oil ring and 
grasping of a piston 1 may be performed to coincidence. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The outline top view of the piston ring attachment equipment in which 1 operation gestalt of this 
invention is shown. 

[Drawing 2] Similarly it is a front view. 

[ Drawin g 3] Similarly it is a side elevation by the side of the up base. 

[Drawing 4] A clamper and a side-rail holder are shown, for (A), it is an important section sectional view and (B) is 
the A-A **♦* sectional view of (A). 

[Drawing 5] The outline side elevation of a ring diameter expansion unit and a ring extrusion unit. 
[Drawing 6] Similarly it is a top view. 

[Drawin g 7] The important section sectional view of a ring extrusion unit. 

[Drawing 8] A stopper plate is shown, for (A), it is a top view and (B) is an important section sectional view. 
[Drawing 9] A pallet is shown, for (A), it is a top view and (B) is a side elevation. 
[Drawing 10] A ring magazine is shown, for (A), it is a top view and (B) is a side elevation. 
[Drayying 1 1] The side elevation showing a spacer magazine. 

[Drawing 12] The side elevation showing the supply shaft of a spacer magazine similarly. 
[D rawin g 13 ] The top view showing a spacer magazine. 

[Drawing 14] The side elevation of the spacer similarly supported by the supply shaft 

[Drawing 15 ] The top view showing the location of the affinity of each ring inserted in to the diameter expansion 
pawl. 

[Drawing 16] The flow chart which shows how "to grapple." 

[ Drawing 17 ] The important section sectional view showing the relation between a holder and a piston, a diameter 
expansion unit, and an extrusion unit shows the condition of attachment initiation. 

[D rawin g 18 ] Similarly, with the important section sectional view showing the relation between a holder and a piston, 
a diameter expansion unit, and an extrusion unit, (A) shows a contact condition for under migration of a bottom side 
rail, and (B) shows under the drawing of the (0) piston. 

[ Drawin g 1 9 ] Similarly, with the important section sectional view showing the relation between a holder and a piston, 
a diameter expansion unit, and an extrusion unit. (A) shows the insertion condition of a spacer and, as for (B), (C) 
shows under the drawing of a piston for the insertion condition of an upper side rail. 

[Drawing 20] Similarly, with the important section sectional view showing the relation between a holder and a piston, 
a diameter expansion unit, and an extrusion unit, the insertion condition of a second ring scratches (A), as for (B), a 
bottom side rail scratches the insertion condition of a top ring, and (C) shows dropping initiation. 
[Pxayyj.Qg_?JJ Similarly, the important section sectional view showing the relation between a holder and a piston, a 
diameter expansion unit, and an extrusion unit shows the attachment exit status of a ring. 

[Drawing 22] The outline side elevation of the ring diameter expansion unit which shows other operation gestalten. 
and a ring extrusion unit. 

[Drawing 23] The important section sectional view in which constructing and showing the oil ring shows the insertion 
condition to which (A) applied the attachment condition to a piston, and (B) applied the conventional example. 
[Drawing 24] The conventional example is shown and it is a top view in the middle of attachment of a bottom side 
rail. 

[Description of Notations] 

1 Piston 

1A Crestal plane 

IT, IS, 1 L Ring groove 

2 Group Oil Ring 
2S Spacer 

2U. 2L A top side rail, bottom side rail 

4 Piston Ring Attachment Unit 

5 Piston Drag-in Head 

6 Shaft 

7 Side-Rail Holder 
9 Clamp 

12 X-Y Table 
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13 Ring Diameter Expansion Unit 

14 Diameter Expansion Pawl 
1 4a Engagement section 

1 6 Ring Extrusion Unit 

18 Servo Motor 

19 Plate 

20 Knockout Plate 

25 Top Ring 

26 Second Ring 

30 Transport Device 

40 Top Ring Magazine 

41 Second Ring Magazine 

42 Side-Rail Magazine 
50 Spacer Magazine 

60 Side-Rail Holder Change Unit 

103 Servo Motor 

104 Interior Material of Proposal 

131 Air Chuck 

132 Holddown Member 

133 Energization Member 

1 90 Rotation Plate 
1 90a Through tube 

191 Servo Motor 

1 92 Pinion 

1 93 Stopper 

200 Stopper Plate 
200A Taper section 
200B Inner circumference 
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[Drawing 3] 




[Drawing 14 ] 
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[ Drawin g 1] 
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[Drawing 6] 




[Drawing 8] 
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[Drawing 9] 
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[ Drawing 12 ] 
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[Drawin g 13] 
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[ Drawin g 21] 
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[Drawing 1 6] 
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[Drawing 17] 
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[Drawing 22] 
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X. ±i^'r ;\^*} ^ifm^WK 

/i'^ 7 ©iiSgp^Jltc:^^ LTV ^fcTf-f K i^-zu^St 
^t-t^tX\ :^-<—^(Dy^t)-Vm<n>:t-(j\^'Jy^^ 

10 ^t^. nn±.xnnm^mtL^^^ti{-iX'2§^i3^'om 

5l50'iJ(C7i^ \^fz<^fMW- 7- 1 7 8 6 2 9 ^<2!j«(7) J; ? tC. 

^mw^xm^^^ v(DmL^wmiriz.tt^x^^, 

[0 0 2 61 t.fz. f^&OWm. S#^iLgi5$tWM 
[0 0 2 71 m9<^^8^li. }f ttatffP^tSrT^- 
^ f h V(0 iz-zHt i: rPlrttt SrSt^f 5 i i: 75s T- 
[0 0 2 8] 

(00 2 91 mi ~il 1 5 tt, 2 aSro fy!. h V ItC h 
.y7°y>'^2 5, -fe;*:/ Ky Vi!^2 6&0'ffi;i-'l'/^y 

[0 0 3 01 *-f. mw±m^^^^xmm-t^t. 

h^'y :/m^#tt^Bii. 02 Uc:T^-t-J:5lc. ^ffi 
T, IS, 1 L'^h5/:/y V^^2 5, -fe:*:^Ky >':/2 

^-/l'2U, :^^—f2S, Tf-'t' Ku-yi'2 L-C«^ 

Sr, 1 S;is-fe*>Ky i^^^SIS:, 1 L;i5ia;*->i'>'uy 

(0 0 3 11 z<r)tL^. f;^ hvy >'/^;i^f^ft§^e 
±a5-<-;^3UiTSl5^-;^3L7)^ib''i5^-^3 

50 h y y y h 4 3 V^T 3 1 
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[0 0 3 21 ^LT. ±SP-<->^ 3UtC(±. «5i^^g3 
Offl;4^^[2 1 (D±:)j^[^l,ixm'&(OmmX\ h-yr/V^ 
/-7;^v?>-4 0. 4 0' . >'i^-7;</v'>'4 
U 4 1 • , f-'T KU'-/i'-^;5f>'>4 2.4 2' S.^/;^ 
^—t-^^iy>5 0^ 5 0' ;»5t:''7L h^'y ^'i/fe^Mlt 

'<-y^3u^c:^^tfcll^L/J;v^l:ii^LSr^LT. ^yy lo 

s/^y v^^-v';(f':^V4 0, -fer*y Ky Vt/-=?;^i^V4 

1. f-'f Ki- — yw-7;*fv:y4 2S.0«:=^'<— 1^-^;!/v=>'5 
Oli. a«A»t°;^ hytcJfj-^&L/ty v^^"$rW*&-r5- 
hs'T'y >'iyV;tfv'>4 0' . -fe;<;>'Ky >'i/-v;tf 
v'>'4 1' , f-^ Kl^— /V-^;)!fi^V4 2' jSit/;^^— f- 

^timW^ 1 o<^ f;^ h >- y > ^^a^^^ftlti^M 
X\ 2mmn^'^ h VIC y :y^<Dm^Hif%:^miiC-t^ 
h<^X'h^o 20 
[0 0 3 3] — :*r, T§I5^— ^ 3 L (Cli. 01<^X-Y 

H 3 t y V^^'ffLtbL^.^-y h 1 6;!l55:i^$ 
X-Yx->^>1 2Sr, N s'T'y 
V4 0. Ky >'^-^;)tfv?V4 1 . f-^ Ki^-zi^-^ 

;(/v'V4 2, ^^•v;;(fv?y 5 OStJ'l^'f KU'— 

;</i^y4 2(DT*'--lll?>:fifift*LT. X-Yx-^/l^ 
1 2±(Dy Vi/fe@a:n-y h 1 3(7)t£Smi 4 (0^)1 

^xli-t-5J;?tc. «-y Vi/^^-g-^-frT;*^??. X- 
Yx-:^/H 2 y ^-r/m^^f^^f P -^fgihl-'So 30 

[00 34] ^ LT. f;^ h V y ^'t/M^fttt^^ 2/ h 
4<Dfy^ h v}^*3j2.;9^-^s' K5^y ^^^m^ftttfiBP 

'^^&$*Ty Vi/fe^^::^-;/ h 1 3<Dfhm^WXU 

x-Yr-^/n 2iciasj:snr. tesmi 4t::^a^ 
[00 35] js^ic. f ;^ h y y v-^ifi^^f^ »t^fi©^liB 40 

[0 0 3 6] [1. aSiiSB] ±lfl5-<-:^3U±T'e;;^ 
h>lCi^l!)iJrtT5ft5iJI$^B3 0(4. ^nM<D=ii^^7 

l^-y h 3 2'SrffifiLTJ3 9, r.03y<r 3 1 ©jlHJc 

li. 7^'<^-^rc>ilH^IT^ h3 2<Sr^.it 

f^^i/-;' h 3 2S:iiitR6<)(C'^±f 5^;^'Jr-7°3 5, 3 
6t. KySltStOffiSL-e/^U-y h 3 2^jl*lW 
|c:^lh-t53i;^'{r-7'3 3 ia;^>-f+«t«5^T t/tf;^ 50 
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'^-^'3 7*SgBlS$tlS. 
[0 0 3 7] ;t'<U'-:?cr)E«fr-ei4> ai^^v^V 1 

7°3 4lcJ;oT«ih$ix. x^'<^—^?(J. n^vi/yi^ 

3 2{c:$gB1-5, «ajx.ff. 4ftfait?&tL«. 4o©/s*u 
s'h3 2(c. ■5:i^■ei^t•>^ hvi <Sr«B-f 5. 

[0 0 3 8] r rT\ h 3 2(4BI9(C^-tJ; o 

;^ h>i(^ttiJffio 2, ^jcas^-r CK^a^Wi 
3 2i:*H6)-t-5&glc(4. if;^ hvi©i,^iil^1-5 

title. S^lfPWl 3 2-^[ti)(t-Cb:°y!. 

T. f;^ K >- 1 ^^-^ U y h 3 2 O^f^OfSlttlCl^uaft*:) 

-rsW^m^i 3 3j)5iBK:$n5, ^tife. H^SPtti 
3 2StW^la5Wl 3 3lc:i4. ±ffi;i)»f>rtjg--rp)ltTx 
-/^•-aJ 13 4 *5?^fife$tt, SB 1 Kmii^h$kU-)]\^\C 
#A*fc(4?lt^t $tbfct°y^ hviOfflffiSrRttlcSIf 

[0 0 3 9] i!>cic. Sffil A^l:T:^icirB)itfct°;^ h^'i 

r tT'l^tUHltllcgEiSUT. ^ZIcF^M1-?>^;^^-7' 
3 5. 3 609*,. t"y^ h^^gftSt'JfifiLICjffigLfc 
^X'^-y3 6|;:#Jl:$tl5„ ^;^'^-7'3 6©jfi{^(C 

j4f>^ hi^iroas*^*o-t-5-fevi^/iSias!:$tb. ^© 

-fe i^f-»:^mi[lii/^; CT f;^ h 1 A. B 
§tl-C. ^3*1-?)i^-<' K ^-/WJi^/i'^^^ga.r: J/ h 6 0 
5.t>'y >'i/feS^=5' H 3;!(5iEi!i$tt. t"';^hviw 
aiSA. B(cji:Cifcf-'i' Yv-;vi>rs!V^i^^<^f^ \ 4 

[0 0 4 0] -tLT. ^>^'{r-:/3 6SrM*fe1-5-:J^. 
^^^-51— 7*3 S^K^LT. lO(D/^'^-2/ h 3 2^^t!j 
LT:i^;^<5r-7°3 3X-#JhL. f h 1 (D#^Sr f;^ 
h Vgltffil (3 {4tt L IC{4gft*1-5, 

[0 0 4 1] t";^ hvy i^^ia^#»t3.= y h 

f^-imap^-eiiimr. ^a!i-5J;9ic=s-y v^c^ffi 

±$ixyt/<U's' h 3 2lci:';^ hyi*5«fi$tv5i:. 
;^'^-7'3 SSrW^jJcLT/N'L'S' h3 2Sr:^-^U'-^'j£fi^ 

^#(t^i^T Lfc t°;^ h 1 ^•dcm-^'^-f h t tl-, 
^"3 7^fflj5fS:LT2£(e/j:o/c-'^V'y h 3 2Sr. 
fft;t3i;^^-7'3 4*-C^i!i$-li:-C. loof^hv^ 

[0 0 4 2] ±iei:''>^ hV iroaSSr^^l-511 

-Ky-y^-c«^$ti5o 
[0 0 4 3] [2. f;^ h>'y r^^^Mi^^f'J-it^^y h] 
f;^ h y :^i^m^mi=>-^ y h 4 tt, ig 1 4 Id* 
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f J; 0 ic, Yfft^i^lcfeoTiSS^-;^ 3 u±ffi»c@^ 
^tbfc^rtmt 1 0 oiSr^fe^Bl'Ic^M 1 0 1 ^« 

m^zmim '-^i^s 1 0 5 

W 1 0 4 (OigRtC^Jtfcf— 10 3 (BIT 
to 0 4 4] ^rLT. 1 0 5 (OTS^i^PjIi. 

(0 0 4 5j f-'i' Ki^— /w^/i'^rti, 04 (A) l::^ 

S*(6)--H-^$ttfc4^-/H 6 0 irff^-g-rSfci?). 7— 
7 aiiS4?-/H 6 0«:^»?igx.T. i/-^ 7 h 6 il^-Y K 

(0 0 4 61 rtJlT-t°x hftW^e) 

6 OSr^hL-C^^-Y^ h6 tJt-g-tifc4*tliT% T«7cdS 
:t-r/i'y vj/mi L(o;^*-H|i)©Jii^*-Ciiii-5J;5 

(004 7] Sl^^ 1 0 5 JCIi. f-'l' K U-Zl/Jj^/P^ 7 
(0 0 4 8] ^'7^'^^9I±, T— AlO. 10(O4Sla5?r 
10,10 w5feJSlctt, e;^ h V 1 (^ftilBJcg^mi-^/N* 

s/ Kl 1 a. 11 htmWL^^^. 
(0 0 4 9] f-'f K /I'J^/l^^ 7 (OfflllEIC 

51JiW(c: t°;^ h V 1 5rffii^i-5/< y K i i a . i i 

(0 0 5 0] r r-e. ^^-y Kl 1 a , 1 1 b(4, —^(T) 40 
Kl 1 a;»5t°y5. h:/loOR;i±W2A^0fT'S^-r?) 
<^-)5<n)^<y K 1 1 b *5 1";^ h 1 wP9ig±C) 1 
m-eSSL, ;ine>/<s' Kl 1 a. llbdS^g^LfcS 

St/->-^7 h 6 i:l^#f4MT-ST$4x. 0 3 J; 5 
(c, 3iTv^y v^/jrir'T'SfiK^ttfcTi^'^aLJi-^S' i o 
2trlg|()LT-^Jffil 0 iOYtt*|6]ro^(4{c:j;o-C, f 
;^ h :^ 1 y v^^jfi^f+JmgP-^&fi^!:* Lfc^, 
— jK*— ^ 1 0 3 ^ffiift LT, f;^ h V 1 roSffi 1 AlH 
S:TSlJ'<-;^3 L{;:i6)H-rztt*|fi]'^T^$*-5t, ± 50 



11-197958 

12 

3 BSrRiiLT, i^-f K^— /I'^/i^y 7S.o:f;^ h > i 
(i. ^iin-f-5T^'<-;^ 3 Lfiijwx-Yx-y/n 2JC 

(0 0 5 1 1 -t f— tX^-^ 1 0 S^igttlLT. 
f ;^ h>'l ^KiiTLS 8j!»>b±#$-a:fc#tffiT'(d:. 
^3.31— ^ 1 0 2«)iElli{cJ:oT, tf;^ h y 1 SU'i^'f 

(0 0 5 2] /iJo, ±IE3tSF:K 1 0 5 , :?7://<9^, 

(0 0 5 3] i:r-!>T% 0 1 L/c J: 5 (c, 29110 

K 7 . 7 ' E 1 X 0 2 {c^1-f--f K 1^ 

( 0 0 5 4 ] i^-'T K \^—/u:i}-syuy^W^=- -y h 6 0 it. 

■fu- h 6 1 mL^iii<DWim^mx. 

fc^J^yu- h 6 1 led, U^t>tO§)t?^tlfP6 2, 6 
3;i5Y$i;^|S](CBffS(7)rB'MT-JfM^tv. 1214 (A) tc^ 
•r<t?ic, if-f Ku-/i-/J^/i-^7o^miJS(-ff$;?g;Lfc 

Slij 7 b am-t-r^ z t -cf-'f K u-/UTt^;uf^ 7 

(00 5 5] ^ L-T, H 1 {C;T5-r i 5 ffi^ AcO f;^. 

#95 6 2 y >'2/iia;5(^^'j-»me p h Y«i*-ifi)-c*ris] 
(00 56] v^*, m 1 t-^-t J; 5 i^. f ;^ h v^pt))^ 

K5*sailAIC*j-J$;Lfcf-'f KU-/i'*>'U'y7 

9CDT-A10. 1 o^§gv^/c^^ffiT^ 5:i^7°u-h6 

-/U7)>/uy7(Oil||aJ7 b«:#-§-^?-e-5, -eLT. 

^-^ 1 0 3 SriEffil LT t°>5. h^^^t)!^^-^-^ K5Sr± 
#$iir5t. •y-'T K u-zU'-J^/i^if^ 7 0±la5lcff^fiK Lyc:« 
lf|5 7a;45, v'-^y h 6(^ja<D/K-/H 6 0 S:*t)iSx.T 

(0 0 5 7] -tLT. h6 ti'y>y<9^±^^ 

■tfcJDimx\ T^^i^-^' 1 0 2<Df*ftK»|(Cj:o 
T, X}#7'W'-h6 lW§J!?^^:t^S56 3tc3^«p$^^y^:■y- 
^ K^-/^^J^/^y7' w*±*-cf ;^ h:^J#*)ji;?(^^s/ 

K5$:^{4$-a:-C;J»P>, I^-jH*-^ 1 0 3 ioT, 
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^om. ^iJ^yt'-he 1^. ili«;&fti)--t#ii$-ffn 

(i. i^'f K^-/l'5f:/uy7;i!i»6,7' ^W§)#;45^Tf 
[00 5 81 [3. 11 Vi/te^^^-;/ h] 1112. E15~ 

1 2±(ciz:iS:$tifc3iTf--v-y^ 1 3 li^iffiiciit. y 

y i/(D^Jl:^l6]'-'^f4 pltl/^ 4 0(7)t£^/Il 1 4 $ 10 

1 4 a ;05ff^^$tU. -e^-g-gP 1 4 a tO^^IC^-g-L 
fct°;^ hi^y Vi^'fi, sm^i^^i^fcff^-g-SCl 4 al^Ji-- 
yUefcioT. WJiJcy L. IS. iT'^Jf 

10 0 6 01 /iJo. ttSmi 4'^#y 
Wi^ti. m-^Ul 4a<DS^m^^^hl,ZLtcVimX\ X- 20 
\=7—^iV 12^^]) i'^^-^:^f V^HIiWifi^J^) UT 

)li2>:y ^'i/^rjfiitfc^lc. 3179^+ -y^ 1 3 1 ^lEtl) 
LTteg/R 1 4 ^^jltC[^(tT^f4^-ti-5 r i T% 

:^c1-5„ r(DttSl^©«-g-fflJl 4 a©^»i. i^'f K^' 
[0 0 6 11 /iio. zcov :^i^^^=^=^ y h 1 3ii. t° 
;<.h^loa«A, BlcmUfc^Tf^-Ys'i!' 1 3 1, 
13 1' ;iSX-Yx-7'/H 2±T% Ytt:3^|SHc:iafi$ 30 

1-5 r t T\ ±fsasii^B 3 0 t^itktii Lfc f;^ h V 1(^ 
aSA, BJC/Sl^yha^T^^-f;/^ 1 3 Ix 13 1' tril 

■yi? 1 3 1. 13 1' JCiJCCT. y V^ffi^V-f^WSttP 

(00 6 21 [4. y >^^}f LtaLa-^y h] 132. II 
5~Bl7(C^Ri-J:5«C. y i^^jf LttlL3.=:y H 6 40 

(i. x-Y-r-^-'H 2±T\ Yf4;^[6]'^^{4pJt8/£^ 
Ml 3 0±(c3tit$iiTfcf). wO^j^i 3 0±(cil. 

y :^i/te^^=3' h 1 3 i:^A,xxm:fj[^icm-^(Dmm 

ti. :i(D:ff^ h'Utti 7 . 1 7lc^l*^$^^-cz$^:fy(6J-- 
#^^li67'^y^- n 9lrn, -^Mi 3 o±(c@^$n 

5;^^ y 8 0 tiS^^-r^t--/^-r-y M 8 a/45E 
l9:$tvT, i^-- jK^-^' 1 8<oiS®itJ:J:oT7"u- h 1 

9 mf^-ti, 50 
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[0 0 6 31 CWT'U'- h 1 9©ip*SBlCli. SI 6 . 0 
7»C:^-rj;p|c. R?I^WSffl7L3 8;5SJi5J5fe$^^, COJT 

n^#tscwT«$tifciEii57°i^- h 1 9 o<Dfymau 

^m-^L. Z(D^my'^- h 1 9 Oli. h 1 9± 

X'^m^&\zxn^iM>o 

[0 0 6 41 iHlteT'u- M 9 oro^jgtcii. h 

1 9(0Tffil-5j^Lfc1^-^"*-^ 1 9 10f=^;tVl 
9 2 i:*-g-r5#E^5^M$ixT. |Hlte7°U- M 9 0 
(4-y— xJ^"*-^ 1 9 lC»IEI()(Cj;oTffiE'^fiZ:«'-lHlt!i 

(0 0 6 51 Bteyu- M 9 OWF^JitCli. y y/it 

gaL:^ M 3 (Ote^/R 1 4 ^Siit-5l:a?L 19 0a 

m^f^^ti, :i«0Kffl7Li 9 0 a wiiHicfi. [elteyi/ 
- M 9 0 7)^p>±;tr--^ai Ufcte^/R 1 4 O^^SJ 1 4 
a t ^n€ttSg§wrtgfi 4 0(D}f LtB LT'U- h 2 0 ;i5 

[0 0 6 61 L-tULT'U'- h 2 0(i. 0157°^- h 1 
9 Oc^l^iKCffit-CHK^tl-TtX h-y/n 9 3 irHteT' 
U— M 9 OWPBl;!)^P>ff,-g-/I\ 1 4--|6jfttl^Jl--?§m 

Kiffi«frfiX h -y/-? 1 9 3i,Z^±^tl^aU2 0 a 
yJ^fl^j^fe^tiSi t tic. r©Xffiffl!i5;^7°y ^i/2 1{C 
J:oTf1-^$H. t!igB2 0 a;is;^ h-^/^N-l 9 3ic#,jh$ 

ti^its.tx\ iVLmLyi^-h2 09ci^mm'^f{^i 

(0 0 6 71 L^iJoT. siTf-^yi' 13 1 SrPWL 

T. 1 4 14a 0^g^£■ft/J^(c LT;^^ 

fj. X-Y7"--//H 2%IEt!)LT. h-^yy 
v=i^4 0. ±Ayh^])y-{f-^:ffi^y4i, f-^ h^u—zu 
■7iJ'J:y4 2, T.^—'f^fJ'Jl^^O, LTSt/f-'T 
V'\^-/i^-^U'Jy4 2©a:T(c:{ittg^*1-5i:<bt»c. 
#-7;;(/v'vra-Ci4, /K^-^ 1 9 1 (D|g|l]|c J; oT' 
lElteT'U- H 9 0 Sr@f^«^^«To, 18 0 

SSfcfigogrolilSi^-BrTtJt, =S-^;</i^:^y»»t>^ 

TLTtfcy ^'^^nijifcjfai-So 

[0 0 6 81 ^LT. X-Yx->^/H 2 §r0f:^tOJl,'Si; 

Ji-ctt, if bfibuyw- h 2 o©±ffi»c. hyT'yy^^ 

2 5. ■fe*VKyv/2 6. ii^'C KU'-/i'2U. 
-• y-2S. T-y-^f K^-/^2 L!4S«:^SfeP>jx. 

y i^i/(D-g-p(i. [hJScT'w- M 9 0^^^[HH^)tfcBff^(7) 
(1 8 0S*fcli9 OS) -:5of4ffi7)SrP>$tlTV^ 
Sfc*. 01 5{C^1-<t pJC. h 5'7'y :^^^2 5©^P 
2 5a Ky ^^^2 6W-&0 2 6 a tt^:fe-f6]{Cl 

8 0fficDf4fflM*«x.s ±-y-'i' K^-yl'2U(0'^a 2U 
at. Tf-'f ^'1^-/1^2 LO-g-P 2 L a tJa*l6]lC 1 8 
0SWf4*SM^{i;t. hs/^y V^^2 5<^^P 

2 5a i:±1^-l' KU'-/l'2UW^P 2Ua;6S9 O^cDffi 
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(0 0 6 91 ZOLX. W^-^m 4 a icS^tfcJf ttB 

m'A(ov ^■!^Am^m^&i^(i>tix. ^m^j^vium^ 
UT"!/- h 2 o^^ii'^ifiittT'Mi^-fr'fc;*^^. 

10 0 7 0] fy^ hV-loa^A, BJCJtJ^JLfc 

:tT^-t -y^ 1 3 1 , 13 1' <0«#l±. f— jK*-^' 

^' 1 3 l<0#-a-/l\l 4;<i^b}f UajL-T'U'- h 2 0 ^gl/^ 

it^. Bl/i^L/.ei.^r^'f^^i-^^IEiiL.T-^ffii 3 0 

'^^y^isi' <onm±\c&.m^i^\^xi)^<b. -i—^ 

^-9 1 S^mmLXyi^- h 1 9t:m$-ti:. Lta 
LT^U- H 2 OiSr^tTf^-^-y^? 1 3 1 ' 1 4 (C 

^.-e-^-tirs, z(^rfl. ;^7'y ^^2 1 (c#^$ti7tif L 

tHLT'U'- h 2 014, >^ h5'/<l 9 3lCj;oTft:*C^m 

mi 4o±«(caio75>7j-^(o^K<-- t;)5-e#5„ 

[0 0 7 1] y y^rif LHiU^=5' M 6 it 

Slc^-fJ; pic. ±95-<-;^3U(OT®tcHia$ix, :^ 

h •y/<:/\y- h 2 0 0\cm!iZLtcnMll2 0 0 BCOl^jl 

14, y :/^im.^A#(t{4apti^«)±icffifi$ixT, nis 
(B) (Dipt-, ±^-<~^3u<Dp%mcmoi-t?i, 

[00 7 2] l:ii?L2 0 0 BiDF^Sfi, f;:^ h i'i^*>ji 

JS^^t6lcSJ^$ix. n 2 1 0 Id, y ^'i/rom 

/U/^/P^ 7 UfcTf-'f K \^-f\^ 2 L ^, y i^i/SI 

1 L-^St^ir-tt i t>fCs «ii?L2 0 0 BTffiWjSii 

^c?f^^SLfcx-/^°-gi5 2 0 0 AjcioT, ffi^;t'i'ywy 
>i^2<DZ^-rix^miEi-^h<ox\ ia^3^'f/^y v^2 
<Dig'C,>{c:j:5Kji?L2 O O B^<DB\^*''A^^ SrESihT-t 

[0 0 7 3] Sfc, Ka7L2 0 0 B;l^P>t°;^ hVj^-^.ji 

}^1-5i'7>'/N"9 0T-Al 0, 1 0^iT//^.y Kl 1 
a, 1 1 bi65;^hy/^7'^-h2 0 0lC^,Jh$n5<O^ 
ESCfc*, 08 (A) cDipir, T-Aio, loroii 
igf4filcJE£:DT§)9:)C#a52 0 1, 2 0 1i45J^fi£$n 

5o 

[0 0 7 4] [5. y Vi/-r;!/v?:x] h s'7'yv^2 
5. ±i}>h^Vl^^2 6RXf±T^y( h'U-/U2U. 2 



9 ) ^^W- 11-197958 

16 

-/u^:tf'y'^4 2 {tmm^mf&^ix. m i o {zm-tx o 

(c, zn:)jmztLWt^inX . y :/i/*W^aiaTx h-;/ 
^ir^^n^y-yy V A2, t. ^i^-^-y^ h 4 3 coTiffifc 

•^7h4 4i:, iRi$v'-Y7h4 3i:#t^v'-y7h4 4ro 
©SC4 5 |C|4B-f-6®T©cD y Vi/^W^^->-V7 h 4 4 
ttc, i^T^-BrS^^y-f ;^^*t4 6 
&t>*#i^^^/<CTi?9"^3i->?4 7^±<*:(C«^$tt 

10 So 

[oo7 5]£jLTs hyT'y i^^^2 siSry y^/teS^^ 

1, f-'f KU— /L'-r;^v^>-4 2Kr>\,^X<n>mn\t^^-f 

[00 7 6] iSrj^v'-V' 7 h 4 3 14±^a5^— :^ 3 UlClt^ 
h4 4CDT*S(4, ±SP-<-;^3 

://n 2±(oy v^te^oLji^.y h 1 3<Z)tt;Smi 4(^# 
20 -g-gp 1 4 a lc:jfig?-6rt6;ifil:H*-c-^ttli-5„ 

[00 7 711111 0 (A), (B) iC/T^-ripfC, 

v'-r^ h4 3 t^^'y\y VA4^mmrr^wi.UA 5 

14, iSitv'-y 7 h 4 3 (DTH^tm^'y^ 7 h 4 4 C0±« 

©ztt:i^in]OFBlRS/4S, h5':?'y v^2 sroff^Ktit'i 
7°y yi/2 sr^iK-g-tir-f (c, i^^^ h^jg(c?&oTgft 

[0 0 7 8] ^L-C, (St^fv'-^'y h4 3(D±«;i)^b#t^ 
h4 4<OT4ffiicA»ftTJ4, hyr/y y^2 5 

30 n 2 5 a Sr3f^»{ifiicii}x.5fc«>, ^Kt^to-^pfi®^ 

ie)S|5*t4 8;!i5^Jtfetl, $e>(C, r(0-a-P^4eft*g|5*t 
4 8 Sr^fh LT^S:i^i/-Y 7 h 4 3 , 7 h 4 4 ?45± 

gP'<-;^ 3 u±(cS:iS:$n5o 

[0 0 7 9] h4 3W±SI8/{l»e,«^$tt5 h 

i/T'y i^i/2 514, -g-P 2 5 a^-g-P{4Bft*SC*t4 8 

lc:ifjiLT©gi5 4 5S.U=-^P{4e**a5#4 8 0{|il::^tc 
^52$^^fcx hs//^4 8' *-C^TL, #t;^->^7h4 
4ro±iig (®gi54 5) tcIiK?>:||;'»^m*af>ix5, 
[0 0 8 0] :i(OSIIB4 5tC|ge$tiyS:h5':/y ^^2 
40 5 t>»tf6j1-5fi!:filC|4, 7'^f"3.^-^4 7(Cj;oT;!K 

¥;fyf^'-#i^iB«j$ixT, h4 3(c»a$4x 

-CV^-5*T©<Oh-y7'y>'^2 5?r, -o-f oiliS^ftt^ 
v'-^7h4 4'-^»i$-fr5i:i:t{c, ^T^F-a:5;^7-< 
;^«35*t4 6*siasi:$tL5. 

[0 0 8 1] ;^ 7 -r;^ 1351^4 614, ©1354 S&U^^^ h s/ 
/^4 8' fCjg/T^^ttfcSTSWhs'T'y ^'j/2 5(D{i)® 

7 h 4 4 lc}f a^-frS J; pSi^^ttS. 
[0 0 8 2] Lfci»5oT, X-Yr-T'/H 2ICj;o 
50 T, tti^-^-f 7 VAA<Dm.T^^) l^{^W^=^=-y h 1 3 
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[0 0 8 3] Ky :/^^^:J!fi^i^4 iBLOSf-'f KU' 

[0 0 8 4] [6. ::^-<—^-T:ffi»'1!l:K?i-^4/i-\)y 

if 2 c^y^-i-f- 2 s ^ y >j/i£SzL - y h 1 3 '^tt^-r 

5;^'<— f"r;«f-:;y5 Ott, E 1 1 ~11 1 4 iC^T^f J: 9 
Jc. ±gP'<-;^ 3 Utciiai^itfctti^i^-^ 7 h 5 1 OT 

2 ©Tiffi;45±gB-<-;^ 3 UdffM L/cSl^ L/<ei/^l:a?L 
Sr^LT. X-Yx-:7>1 2±tcX«F§tLfcy >'iy't£ 
g:x::^ M 3 (OfeSil^ 1 4 14a (Cj£S pftl 

[00 8 51 HI 1 3 (CTj^-f J: 5 ic. ;^'<-f- 2 S (idiep 
iI!DSi5$r35Zf;imta-&4:)-frT. m^'y^y V 5 1 {cffiii 

3. 5 3;45g2^$ix§„ 

[00 861 '&M.^t>m)i'o2\%. ^#&v^-V7h5 1(7) 

tiffc t) , ;^-t-f - 2 S ^Sr#fc|&v'^ 7 h 5 1 --#A-r 5 
:^^IC|±. n y ^ f V 5 5 \.X(tLWSk^Vm 5 3 

[00 8 71 W^^'y\7 V 5 1 (cjfii^tLfc^^-i 

-1^2 SO^T. #t«&{4. ■e^l&->-y7 N 5 1 ©TiiSlaSlC 
y 5 8(cJ:o-ctffc>tv5„ 

[0 0 8 81 ©Jpev5 8li. 01 3 (C;t%1-J; 5 ft 

Tiatro;^-^— y- 2 s ^ihu^mm)\z^± lt*5 tj , ci 

)f*TS]'-M«J$-ii:5i. ftTS;(73><.'<— y-2 SttT«^ 
«©J$tL/£< tt^v'^^ h 5 1 (cftoT^T 

y-2 SOdblSSS'^lhl-Sr tT\ y-2SSr 

[0 0 8 91 :irr% ;^-<— y-2si4, tt^v'-v^hs 
10^1-ji-?^146<)|c«-g-$tL-r4oi9, ffiS^^gp 
3(;IJ;o•rll^]g|5t^b^ora^^4^^T^^-5fc»:), T 

ffl^fifefca:±e(^^'<— y-2 SSrT:^'^ 

[0 0 9 01 SlJt®fV5 814. m^'y^y h 5 1 ^SlU 
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[00 9 11 #^a5*t5 9l4. H^bJfcV^Ti^f" 

[0 0 9 2] Sfc. f4H^i6W5 3(4, y- 2 S 

0-g-P2Sa;4^ mi SlC^-Ti^lC. iT-y-'f KU— 
yK7)-g-P2Ua. 2La-^hy:/yy^. -fe*>'Ky>' 
^0-g-P2 5a. 2 6 a i:l:7fcbifeV^<t9lcE^$tl, 

10 [0 0 9 31 [7. t°>^ h>y i^i5^te^#tt:&jfe] t°>^ 

hyy v^'iia^^f+ft^ett. ±is©j;5i^«^$tt. 

[0 0 9 4] ST. :^x-y7°S 1 T-(4. ^^m^tb/c t°x 

7,7' SU'^T^-y y 1 3 1 , 131' ro^U#?r± 
l5tfcJ;5^C^ToT;*»P), y s/ M 3 Wfe 

S/l\l 4^^^/45ft/hi:^£5{4aiC3iT5^-y 13 1 

20 2 5r#y >-i/-^i/-:^i^HilS?^IEt!lLT, ±1B 

[0 0 9 5] \dy-Vyi(Dm^f)^A<Dm'^. X-Yt— 

^y}fl)y^-^:ffi^>4 1, ■y-'f KU— /l'-=«';!/v^>'4 2 
(i-y-'T KU— /U2U) . ;=^^— y-r;tf-:;^^5 0, -y-'T 
KU— /i'-^;yi»4 2 (T-y--Y KU-/U2 L) t^i'O. 

y >-i>'teS^=-;/ h 1 3(c#ti&$tiifc=&y >^n. m 
2 0 (D^mmi^m^Mi^ ^ti. jf tw lt* u- h 2 o c» 

±Sfli)A^b)iStc. hs/7°y :/i/2 5. ■fe;!;^ Ky >'^^2 

6. ±-y-'i' K^->'U2u, ;^'<— y-2s, T-y-'f Ki^- 

yu2Ld^ 01 5(c:S^LfcJ;51-, ±T© y ^'^(D-g-p 
^^ffiT\ X-Yt^-^/H 2Sry v^^ffif+ftffigP'^m 
[0 0 9 61 -y^S 2T*f4. f-'f KU— /U*/uy7 

40 P)> 1 0 lSr#:S$-a:t:f;^hy«ft»ji 

K 5 ^ fy!, h ^ {4® L '^iESb L. u- 

h 3 2 ±ro t:°y<. h 1 7 9 T'ffii^ Lfcmf-> T 
i'^iJ^-^ 1 0 l^UmmWiLX\:':^ h^WhiL^^ 

[ 0 0 9 7 1 ifejc, ;^7's/7's 3T-I1, y:^^/tt^aL= 

h 1 •i(n:i-T=f-\y^ 1 3 l$:ig»]UT. ttS/ll 1 4 

[0 0 9 8] ;^7'3'7'S4t?tt, f;^ Ki'J$*)jii5^'^5/ 
50 K 5 of— jK*-^' 10 3 Sr^lli UT, f-'f K 
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h 200A^ibTI^$-a:. ttSUytittSmi 4W^^Si51 

mis (A) (OXoiZ^ K l/— /I'^/l^y 7 (7) 

[0 0 9 91 !!>:IC. ;^T-;/7'S 5T-tt, 13 1 8 {B) (D 

8^.m»lU-C, [H]«57'U'- h 1 9 0lc5:j$$tlfcjf ttb 
L^u— h2 0^, f;^ h vjf ^iZs^-vy K5fi|J'^I6]lj• 
-Cf;fSl:fc•(t±#$•B:, '^^laJl 4 a^jlroftiiitcK 

[0 1 0 0 J ;^X3'7*S 6-C'(i> 018 (C) Oi 5 
jc, e;^ hi/jf ^jiZ.;^^^-^ K5W1^-/-i^■^— 1 0 3Sr 
IEi*UT-!^'(' Kl'->'l'*:/l'i?'7 i:#^gpi 4 a W^gg 

J: 5 , t";^ h V 1 S.t>*f-^ K u—zv-tI^/u^ 7 Sr±# 

^i^rfc^, 1319 (A) y Vi/'ffbUlt^::^ 

•;/ M 6 Of— 1 8 SrIgDl LT. if Lffl Ly^u 
- h 2 0 $:;^-<— !^ 2 S <Off$ ICJC& Dft»fc»t±#$ 
'ff.'g-^asi 4 a wS±®:i'teofc;^^-f-2 SS:, y 

[0 1 0 1 1 ^ ^.d. ;^7'5'ys 7T'(±, la 1 9 (B) 

1 8S:$e>|Cig»)L, if tmuT'w— h 2 0^±1^^ K 
U-/U2 U(oSi?:(c:iSi:fcftfc(t±#^-frT. ^-g-gp i 

[0 1 0 2J JifctC, ;^r5'7'S 8T-I4, 019 (C) <0 

J; 51-. hi^l^*?jA^^5/ KSrof— 4?^-;? 1 0 
SlriiKiLT, t°;^ h V 1 CD i; 1 S(^)SB1 A{lll 
<DfHmi\ 1 4 a (7)±iS(c-ife-r ^) J; 5 . f;^ h 

>- 1 RXJ^^^ K u-zWil^/wy 7 Sri^^iirfc^. 0 2 0 
(A) <Di:oi^. y ^'^'if LtHL:3-=3' M 6Wf— 
1 8?:IEi)LT. if LaiL7"l/- h 2 0^-ir:*V 

1 4 aro*±©i:/iofc-fe:;(?VKy ^':/2 6 S^^. U > 

[0 10 31 ;^XS'yS 9T'(4. 0 2 0 (B) (DXo 
(c, f;^ h ynhii^^^-y K 5 of— 7}?^-^ 1 0 3 

i^. m-^U 1 4 a ©±iiS(c-ic1-5 J; 5 . h y i S 
Utf-'T KU'->'l'*yuy7Sr±#$-fr/c^, y^^ifLffl 

h 1 6rof— 1 8?rig»)LT. if tW 
UT^U— h 2 05: h -;/7"y Vi/2 5 ICfS Cfcftfc* 

>'^'2 5Sr> y y^^«lT'^ifAi-5. 
[01041 *LT. %'f v-f% 1 OTJl, 0 2 0 
(C) OJ:9lc. f-'f KW'->'i'*/i'^^7(OTi(87 c{B!llc 
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20 

0 3Sr^«)LTe:;^ h :^if *>jii^^s/ K5$r±^$-it 

ff,-^/l\i 4(D#-g-|fBi 4 ai^^A»e>fc';^ K:^1 ^51 

§^&<„ 

[0 10 51 $^{c:, 1 1T'(±. -y--/J?*- 

1 0 3 W^ttSri^i^ UT. S. K u- 

/^^J^/^^''7 S-;?^ h y^<—-:/U— h 2 O 0(^1*3/^ 2 0 0 B 

[0 10 61 :iC7)i:t, 0 2 0 (C) (D^okZ^ ^-^ V 
10 ^-/u*:/u^^7roTmjfllc#-g-L-C<.^fcTi;^'l' Ki^- 
/U2LJi. ;^ ^ s'/^•7•^'-^2 o oroTaDici^Jh^;^.^ 
f-'T KU— >'Uj}^>'l'^7&0«fy<. h>'ltt±#Srigg 
ItSfcfcs 0 2 1(75 J; 5 Ic. f'-Y Ku— /'U't:/i'y7cDT 
C^illc^'g-LTi/^fcT-y-'r K^-/i'2L(i. 
2SJ;?)01^±;^ (t°;^ h:^i hftij) wyy^^ 

^1 LJciSt^t $tuTif A$ix5„ 
[01071 ^ L-T. t°y^ h :/ 1 ^±S|5^-^ 3 UO± 

ffi.;'^;i--r/Py :/^"2. Ky i':/^ 6. h-yT'yy 

20 ^2 5{4. )lUi>:>^ h 2 0 0©X— ^^-|S52 

OOAICioT. M'L^Sr^^i$tbT*^b. ;^ h 
-K200C[^/i200B ii^ e>fe(tT±Sl5^— ;^ 3 

[0 10 81 w5LT. y >'i/(??ffi;9^#lt^^;tfct°>^ 

h >• 1 li. ;^'r y 7's 1 2 -e, f;^ h vi^*>ji;^/t'^ y K 
5S:/-?Us/ h3 24-eiB»i-r5ti:t(c. TPI^-frS:: 

(0 10 91 -tut. ^^xyT'S 1 3-C(4, ^f— -j?^ 
30 -^103, 18 <^0f!t«m^{4g--«J§$-frS tit 
(C. :nT^^S'^' 1 3 1 ^t£S/l\l 4 

[Olio] ;tc*5, m&mm.-i onrnfr^x^ti^^mi^WL 

■fS 1 Tfrt^nSfe^lM 1 A^<D^^} y^cDirs/ h{4, 
h j/T'y :x^^-v;!/i>^'4 0' . Ky 
4 1' . -y--^ KU'-/'l'-v;jtfv^>'4 2' (if-'f KU— /I' 
2U) . 1^-v;efv^V5 0' . •y--!' KU— /l'-7;<fv' 

40 y4 2' (Tf-'l' KU-/I'2 L) oligJ-X-Yx-:;^/!' 

1 2$rlE»1-ntfJ;v\ 

[0 1 1 il w5 UT. h{l!|*»P>f;^ h>'i(D^ 
jg(C«-g'1-5nfiJ:|^(^-y--1' KU-/U*/uy7 0T4iS7 c 
:i-'<>'i'y:^^jti L©;^;<;-hfl9(OSi^*T?S-t-5 

J; 5 (cffM-rs-:^. I^S^rte;'^ pl^^'iteS/H 1 4 ©ff, 
^^51 4 a(0^1-ii(ca^Blt|/^lf LWLyi^- h 2 0± 

hs/7°y :/^^2 5. Ky ^^^2 6. i-y-'C 

->'i'2U. ;^'<— y-2S, T-y-'f KU— /W2LSr^i?^fi 
50 :»cU hVKOaSBl ASr^^^SiJl 4 a 
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l^jllcjf A-rSi t tic, f--^' Vu-/\y^/vy7<DTfQ 

- h2 0^±#iEii!lL, m^:t-'<JUVyif2<OT-^^h' 

U— /l^ 2 L O;^^^ fy?. h y 1 IRiJCDf-'l' K U— 7 

:y7'y ^^^2 5^5^e>±1^'r KU-/l'2U, ;^^-f-2S 

[0112]^ UT, fx N :/ 1 iSrIl-a-SB 1 4 a A^h^] 
#a< t <t t)fC. ;^ h h 2 0 OWF^jl 2 0 0 10 

LTV^AcTf-^ KU— >'1'2 L^, f-2 SCD;^* — 

^fflll(^:^-'1'/^y i^i/mi L-^JfA-rSr i:755-C't. tufS 

< siii{cm^:*-'r y > ^ 2 coM^^^ft ^tr ? 1 1 -b 
[01131 s fc. Tf--r K u-yw 2 L y >'^■^t-^^f 

— h 2 0 0 OTBT\ •t'-'l' K V—)Vit^iV^ 7 (O^^.j^tc-e^ 20 

:^yy/<-yi — h 20 0(75TffilCx 
-/^S|52 0 0 A^t§;(tfcfcJ6, [^ii 2 0 0 B ^iiigl"?) 

2 S 2 0 0 AJcjfg^ Lifc;45 Pjiiiii 

■t?>tc»f). 3t--f/Py V^^l L--©JfA^{cHB'C^LTV^ 

>'j/2;55|^jg2 0 0 BSriiiig-f SI^IC, X h -yz-^T"!-— 
h 2 0 0(C?|o;!)^*^5cD^lSlllC|S5ihLT, a^fttttO 

[0 114] -tLT, ffi;^WtW^lC{4, ^-^ h'u-fi^ 

nytjf tm LT'u- h 2 0 t S:, l^$S±-C'ffi*)-6<]lC'^& 
$-a:-57^f»tT-^^;0^o5|^|;iy y>foa^{^ft^tf 5 
tdSTt-SyS:*. l5l2t^*WC;^byt4#M¥7 - 1 7 8 

[0 115] *fc, 1^-f KU'-/l'Jf:/l'y7, 7' ir^^T 
f^-V-y^J'iai, 13 1' Sr, h>l waHiJCj^^i: 40 
T§]!J#^5r i:/4ST't6fc*, 5 1' 

[0 116] ±IE*SS?^fl8lc*3V^TIi. IEl5~ia 

7\Z.7]k-ti:^iC^ Jf LtilLT"^- h 2 O^X-Yx-T" 
/H 2&0!ttSmi 4tC*fL-Cffi*flEl<i5eftJc3tJ#Uyi: 
iJS, ^-<D3cT^-r y 1 3 1 &(/t£SflV 1 4 50 
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tt^Hl^i^-a-tcii. 13 2 2tOT%1-J;9(c. X-Yr-y 
/H 2{c:*fL-Clf>FflHl«Gg«/j:-&Ml 3 0A±»C3:rf^ 

LfiiLT'L'- h 2 OS.t^feg;i\l 4 ^-^-^ KU— 
/l^/^/Ui?'7|CJtLTti^(H]$cS4(C^j^1-tttfJ;<. r 
W^-g-T'd, 0 6, m7\^7f^-t. UlteT'U'- H 9 0^ 
gS±tT, jfLtHU7'U-K2 0^7'U-H 9(c|S; 

[0 117] ±EII^S?g^i^c:J3^^T. f;^ hvlt 

h 4 o^ffi 1 0 1 ^Y^:)3\^^miimmt 

LtzAK r(^-&ffil 0 1 *X-Y5pffirtT-^fioIt6t L 
6 0 Sr±gi5-<-;=<. 3 U(c@^1-§ t ;4ST-t So 

[0 118] tit. ±B^mmm\cio\^x. lai 6(^x 

7^s/7'Sl<??1i{c:;^xs/7'S2 IrHfr-f-S X o ^i^mi^ 

m 1 ] ^%m(o-%mmm^7^-t\f:^ h v y v^^«a^ 

[112] [5]C<jEBI1„ 

[m 3 ] 1^ c < ±.u^-:^m(r>mmmo 

[SI 4] ^'^w^&tFf-'f KU'-/i'5i^/i'ySr;T^L, 

(A) {iSSCWSE, (B) (A) (DA-A^TT^mm 
ID, 

[05] y ^-^ffis^-y h&o^y :^^~}f Lt±iu^=^5' 

[H6] |^C<¥ffi0o 

[0 7] y i^^^ffLtBL^^s/ h(D^a»fffi0„ 
[08] ^Vyy<-fu-h^ffi\.. (A) fi^FBaia. 

(B) {4^g|5»fffi0o 

[09] /^Wy h^^L, (A) (4^ffi0. (B) {ifflll 



[010] y :/j5^-r;!fi;?y*^t, (a) i*¥ffi0> 

(B) I4i|ijffi0„ 

[011] X-i— 9-7;</v?>-^^1-{B!)ffi0o 
[012] l^t<. ;^'<-1^^;!/v=>«#t|&v'-r7 h^Sr 
^i-{l!lB0„ 

[013] :;^^-i-^:ffi^v^7fii-W-^mo 

[014] IWH:<. Md^j^^ixfcx-^-f- 



[015] ttsm^^lfii^ttfc^y :^^»-g-pwf4i;5r 
^•r¥ffi0<. 
[016] ffl;^#(t;fe-fe^^*1-7n-^^-h„ 
[017] /jN/u^^t/t';^ h>-tfeS^=-y hJtr/Jf L 

[018] l^i:<, jJ^/w^^St/e;^ y h 



(A) amm^m. (b) ari-^ Ku-yKTs^t*^ 

^. (c) fx 

[11119] [5]i:<. */uy&t>*t°;^ hyit£^3.:^5, h 

(A) lix-:-f-<^}fAttffi, (B) (iif-'f Ku- 

OtfA^ffi^. (C) (it'x hyw§lt^t4>^7n-r„ 
[02 01 l^i:<. ^/uy&Ut";^ h 

(A) ii-t:fj>'h'U>if(DnKVim. (B) (ih ./T'y lo 
yi/©»Ai^fll*. (C) ^4T1^1' Ku-/KOS#^i 

[02 1] mz<. ^/I'i/iS.U^t";^ h h 

[02 2] m(DmMmmi:7Fii-v^^i^ikm^=^'y hRxf 

(A) (4f7> hV'^CDffi-^fvrit^^ffi. (B) ttfie*0iJSr 
affl A^^ffi^^i". 20 
[02 4] i^*0iJ4r^L, Tf-'f K u-zK^m^fttti^ 

1 ^^hy 

lA SB 

1 T. 1 s. 1 L y 

2 fi:t-r/i'y v^'' 
2 s 

4 h V y > ;?'m;^Wtt3-;^ y h 30 

6 -y^yh 
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9 {?yy-f 

1 2 X-Yx— T'/U 

13 <jyy^m=--^yh 
1 4 

14a 

16 ])yynLmL=^=--yh 

1 8 f— 
19 

2 0 ffLthL7°U— h 

2 5 hs/T'y:// 

2 6 •fei^vKyvi'' 

3 0 iSigSB 

4 0 h-yy])yy^:iti^> 

4 1 Ky >'^-^:;!/v^>' 

4 2 f--r h'U—/U^:ffZ/l^ 

5 0 

6 0 f-'f K l^— y h 
1 0 3 f— tK^-- 

10 4 

13 1 ^iT^-r-y^ 

1 3 2 0S«i5«- 

1 3 3 #^S|5$t 

190 mmyi^-h 

19 0a ©iiTL 

19 1 f-— 
19 2 t°-;*-^^ 
193 Xh.y/^ 

2 0 0 y'.h-yy<~:/y—h 

2 0 OA X— IflJ 
2 0 0 B I^Jl 
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